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7

A{YXoe
grS>rE’$S>r gmogmBQ>r Ho$ g§J‘ kmnZ VWm {Z¶‘ Ed§ {d{Z¶‘m| ‘| ~VmE JE AZwgma S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ
H|$Ð H$s ñWmnZm {OZ CÔoí¶m| Ho$ {bE hþB© do {ZåZ àH$ma h¢ :

i. {nV¥Ëd {ddmX, Amàdmg Am¡a AñnVmbm| ‘| ZdOmV {eewAm| H$s AXbm-~Xbr O¡go ‘m‘bm| ‘| {ZOr njm|
g{hV {d{dY A{^H$aUm| Ho$ {bE n¶m©á AXm¶Jr na S>rEZE àmo’$mBqbJ Am¡a Cggo g§~§{YV {díbofU H$m
d¡km{ZH$ AZwg§YmZ H$aZm&

ii. AnamY AÝdofU A{^H$aUm| H$mo S>rEZE q’$JaqàqQ>J Am¡a Cggo g§~§{YV {díbofU VWm gw{dYmE§ àXmZ H$aZm&

iii. AnamY AÝdofU Am¡a n[adma ‘m‘bm| ‘| S>rEZE àmo’$mBb {díbofU Am¡a Cggo g§~§{YV VH$ZrH$m| Ho$ gmú¶
g§~§Yr ‘yë¶ H$mo g‘PZo ‘| nw{bg H${‘©¶m|, Ý¶m{¶H$ d¡km{ZH$m|, dH$sbm| VWm Ý¶m¶nm{bH$m H$s ghm¶Vm H$aZm&

iv. AmZwd§{eH$ Aì¶dñWmAm| H$mo g§gy{MV H$aZo hoVw S>rEZE Z¡Xm{ZH$ {d{Y¶m§ {gÕ H$aZm Am¡a Bg àH$ma Ho$ g§gyMZ
Ho$ {bE g§narjmE§ {dH${gV H$aZm&

v. nmXn Am¡a O§Vw H$mo{eH$m ‘mb, H$mo{eH$m bmBZm| Ho$ à‘mUrH$aU Ho$ {bE S>rEZE q’$JaqàqQ>J VH$ZrH$m| H$m
Cn¶moJ H$aZm Am¡a Eogo à¶moOZm| Ho$ {bE Amdí¶H$VmZwgma ZB© g§narjmE§ {dH${gV H$aZm&

vi. S>rEZE q’$JaqàqQ>J VH$ZrH$m| na à{ejU àXmZ H$aZm&

vii. ‘yb ŷV, AZwà¶wº$ AZwg§YmZ Ed§ {dH$mg H$m¶© H$aZm&

viii. Xoe ‘| {M{H$Ëgm g§ñWmAm|, OZ-ñdmñÏ¶ A{^H$aUm| Am¡a CÚmoJ H$mo nam‘eu godmE§ àXmZ H$aZm&

ix. H|$Ð Ho$ CÔoí¶m| go g§JV joÌm| ‘| {dXoer AZwg§YmZ g§ñWmAm| Ed§ à¶moJembmAm| Am¡a AÝ¶ A§Vaamï´>r¶ g§JR>Zm|
Ho$ gmW gh¶moJ H$aZm&

x. AZwg§YmZ N>mÌm| H$mo ñZmVH$moÎma Cnm{Y¶m| Ho$ {bE n§OrH¥$V H$a gH$Zo Ho$ à¶moOZ hoVw CƒVa A{YJ‘ Ho$
‘mÝ¶Vm àmá {díd{dÚmb¶m| Ed§ g§ñWmAm| Ho$ gmW g§~§Y ñWm{nV H$aZm&

xi. ^maV gaH$ma, amÁ¶ gaH$mam|, Xoe ‘| pñWV nyd© g§ñWmAm| / Ý¶mgm|, ì¶{º$¶m| Am¡a AÝ¶ J{V{d{Y¶m| Ho$ {bE
A§Vaamï´>r¶ g§JR>Zm| g{hV {dXoer òmoVm| go Am{W©H$ ghm¶Vm àmá H$aZm&

xii. H|$Ð gaH$ma Ho$ nyd© AZw‘moXZ go à{ejU H$m¶©H«$‘m|, d¡km{ZH$ AZwg§YmZ Am¡a AÝ¶ J{V{d{Y¶m| Ho$ {bE
A§Vaamï´>r¶ g§JR>Zm| g{hV {dXoer òmoVm| go Am{W©H$ ghm¶Vm àmá H$aZm&

xiii. H|$Ð H$s J{V{d{Y¶m| H$mo MbmZo Ho$ {bE O¡gm Amdí¶H$ ¶m gw{dYmOZH$ hmo, H$moB© ^r g§n{Îm Mb ¶m AMb
¶m ̂ dZm| Ed§ {Z‘m©Um| H$mo {Z{‘©V H$aZo, gwYma H$aZo, n[ad{V©V H$aZo, {Jam XoZo ¶m ‘aå‘V H$aZo hoVw Cnhma,
H«$¶, {d{Z¶‘, nÅ>m, ^mS>o na boZo ×mam ¶m AÝ¶Wm {H$gr ^r Vah A{O©V H$aZm&

xiv. H|$Ð Ho$ à¶moOZ hoVw, ^maV gaH$ma Am¡a AÝ¶ àmoZmoQ>m|, {d{Z¶‘ nÌm| ¶m AÝ¶ naH«$må¶ {bIVm| H$mo Amh[aV
H$aZm Am¡a ñdrH$ma H$aZm, V¡¶ma H$aZm Am¡a n¥ð>m§{H$V H$aZm, ~Å>m H$aZm Am¡a naH«$m‘U H$aZm&

xv. H|$Ð H$mo gm¢nr JB© {Z{Y¶m| ¶m YZ H$mo {Zdoe H$aZo Ho$ {bE, Eogr à{V ŷ{V¶m| H$mo ImobZo ¶m Eogo VarHo$ go,
Omo {H$ g‘¶-g‘¶ na emgr n[afX ×mam {ZYm©[aV {H$E OmVo h¢, Bg àH$ma Ho$ {Zdoe H$mo {dH«$¶ ¶m njm§VaU
H$aZm&
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xvi. Cº$ g^r CÔoí¶m| ¶m CZ‘| go {H$gr CÔoí¶ H$s àm{á Ho$ {bE g^r Eogo AÝ¶ {d{Ygå‘V H$m¶©, O¡gm Amdí¶H$,
àmg§{JH$ ¶m ghm¶H$ hmo, H$aZm&

xvii. H|$Ð Ho$ CÔoí¶m| H$mo dmñV{dH$ ~ZmZo Ho$ {bE àmo’o$gam|, AÝ¶ g§H$m¶ nXm|, Aä¶mJV AÜ¶oVmd¥{Îm¶m| g{hV
AÜ¶oVmd¥{Îm¶m|, AZwg§YmZ Ed§ g§dJ© nXm|, N>mÌd¥{Îm¶m|§ Am{X H$mo g§ñWm{nV H$aZm&

xviii. H|$Ð Ho$ d¡km{ZH$ Ed§ àm¡Úmo{JH$s¶ H$m¶© Ho$ {bE à¶moJemmbmAm|, H$m¶©embmAm|, §̂S>ma, nwñVH$mb¶, H$m¶m©b¶
Am¡a AÝ¶ gw{dYmAm| H$mo ñWm{nV H$aZm&

xix. VH$ZrH$s OmZH$mar H$mo CÚ‘H$Vm©Am| Am¡a CÚmoJm| go àmá ¶m CZH$mo A§VaU H$aZm, Am¡a

xx. noQ>|Q>m|, {S>OmBZm| Ed§ VH$ZrH$s OmZH$mar Omo {H$ H|$Ð ×mam {dH${gV H$s JB© hmo, H$mo n§OrH¥$V H$aZm Am¡a
H|$Ð Ho$ {hV ‘| Eogo noQ>|Q>m| / {S>OmBZm| / VH$ZrH$s OmZH$mar Ho$ {H$gr ^mJ H$mo A§VaU H$aZm&
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{ZXoeH$ H$m g§Xoe

¶h ~hþV Jm¡ad nyU© Adga h¡ {H$ ‘¢ df© 2017-18 Ho$ {bE

dm{f©H$ [anmoQ>© àñVwV H$aVm hÿ§, EH$ Eogr Ad{Y O~

grS>rE’$S>r Cßnb ‘| AnZo n[aga ‘| ñWmZm§V[aV hmo

J¶m& H|$Ð H$s CnbpãY H$mo COmJa H$aZo go nhbo, ‘¢

nÙ lr S>m°. bmbOr qgh H$mo lÕm§O{b A{n©V H$aZm

Mmhÿ§Jm {OZH$m {ZYZ 10 {Xg¨~a 2017 H$mo hmo J¶m&

grS>rE’$S>r H$s ñWmnZm H$m {dMma S>m° bmbOr qgh Ûmam

Ama§̂  {H$¶m J¶m Wm& do Z Ho$db grS>rE’$S>r Ho$ {bE

~pëH$ ^maV ‘| g¨nyU© d¡km{ZH$ ~§YwVm Ho$ {bE àoaUm Ho$

òmoV ~Zo ah|Jo &

grS>rE’$S>r AZwg̈YmZ Ho$ EH$ A{ÛVr¶ hmB{~«S> ‘m°S>b Ho$ ê$n

‘| C^am h¡ Omo Z Ho$db AmYw{ZH$ Ord{dkmZ Ho$ gr‘m§V joÌm|

‘| AZwg̈YmZ H$aHo$ e¡{jH$ CËH¥$ï>Vm Ho$ {bE à¶mg H$aVm h¡,

~pëH$ Img Vm¡a na S>rEZE q’$JaqàqQ>J Am¡a AZwd§m{eH$

{dH$mam| Ho$ {ZXmZ Ho$ joÌ ‘| gm‘m{OH$ ê$n go g̈JV H$m¶© Ho$

gmW ^r ~Zm¶m J¶m h¡ &

{nN>bo df©, grS>rE’$S>r Zo 117 ‘m‘bm| Ho$ {bE S>rEZE

àmo’$mBqbJ godmE§ àXmZ H$s̈, Omo Ý`m`nm{bH$m Am¡a {d{^Þ

amÁ` gaH$mam| H$s H$mZyZ bmJy H$aZo dmbr EO|{g`m| Ûmam

AJ«o{fV H$s JBª& ̀ hm§ 4300 go A{YH$ amo{J`m| H$m ‘yë`m§H$Z

{H$`m J`m h¡ Am¡a grS>rE’$S>r Ûmam h¡Xam~mX Ho$ {ZOm‘

B§ñQ>rQ>çyQ> Am°’$ ‘o{S>H$b gmB§goO ‘| ñWm{nV {M{H$Ëgm

AZwdm§{eH$r {d^mJ Ûmam {d{^Þ AZwdm§{eH$r ~r‘m[a`m|

Ho$ {bE nam‘e© {X`m J`m h¡& Bg {d^mJ Ûmam {M{H$Ëgm

d AZwdm§{eH$r ‘| S>rEZ~r H$m ©̀H«$‘ ^r g’$bVmnyd©H$

Mbm`m Om ahm h¡& ~mg‘Vr S>rEZE {dûcofU Ho$ {bE

EnrS>m-grS>rE’$S>r g|Q>a Zo noQ>|Q> ~mg‘Vr  8 -EgEgAma

‘mH©$a n¡Zb H$m Cn`moJ H$aHo$ ewÕVm Ho$ {bE Hw$b 133

~mg‘Vr Z‘yZm| H$m narjU {H$`m&

Q´m§g{H«$ßeZ à¶moJembm ‘| ‘mBH$mo~¡ŠQ>o[a¶mo’o$O àmoQ>rZ na

emoY Ho$ {bE ZB© {Xem àXmZ H$s JB©, Omo ‘mBH$mo~¡ŠQ>r[a¶m

H$mo ‘maZo ‘| gj‘ h¡ Am¡a amoo-{Z^©a g‘m{á Ûmam

E§Q>r~m¶mo{Q>H$ g¨doXZerbVm H$mo {Z¶§{ÌV H$aZo H$m V§Ì

ñWm{nV {H$¶m J¶m h¡& ~¡ŠQ>r[a¶b AZwdm§{eH$r à¶moJembm

Ûmam Ama byn JR>Z Am¡a B©. H$mobmB© ‘| E§Q>rgoÝg à{VboIZ

Ho$ OrZmo‘-ì¶mnr g¨~§Ym| ‘| ZB© A§VÑ©{ï> Ho$ gmW ¶moJXmZ

{X¶m J¶m&

gob {g¾qbJ à¶moJembm ‘| Xem©¶m J¶m h¡ {H$ gh àmoQ>rZ

gr-[‘H$ Ho$ AmB©nr 7-‘Ü¶ñW nmBamo’$m°ñ’$moamBboeZ ‘|

g‘¶ na {JamdQ> gw{Z{üV H$aZo H$s Amdí¶H$Vm h¡& Bg

g‘yh Zo ¶h ̂ r Xem©¶m h¡ {H$ AmB©nr 6 Ho$ EH$  Zm°H$AmCQ>

Myhm| ‘|, Jmob ewH«$mUwAm| ‘| H«$mo‘¡Q>m°BS> qnS>m| H$s hm{Z

‘w»¶ ewH«$mUwO{ZV OrZ Ho$ g‘¶nyd© AZwdmX Am¡a n[aUm‘r

ewH«$mUwO{ZV {d’$bVm Ho$ gmW ghg¨~§Y ~ZmVm h¡&

H$mo{eH$m ‘¥Ë¶w Am¡a H$mo{eH$m CÎmaOr{dVm à‘moJembm ‘|

143 ‘mZd ’$m°ñ’o$Q²g Ho$ ‘¡ßS> B§Q>aoŠeZ ZoQ>dH©$ h¢ Am¡a H$B©

’$m°ñ’Q>oμO H$mo ZB© H$mo{eH$s¶ à{H«$¶mAm| go Omo‹S> {X¶m h¡

{Og‘| H$mBZoQ>moH$moa Ag|~br Am¡a H$mo{eH$s¶ ½byH$moO

AnQ>oH$ em{‘b h¢&
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nmXn-‘mBH«$mo~ A§V:{H«$`m à`moJembm Ûmam ZdrZ ’o$[aH$

bmohm ~mÜ`H$mar à{VboIZ H$maH$ H$s {deofVm kmV H$s

JB© h¡ Omo bmoho Ho$ CnmnM` Am¡a {dfmUw Ho$ {d{Z`‘Z Ho$

{bE Amdí`H$ h¡& H$dH$ amoJmUwOZZ à`moJembm ‘|

Xem©̀ m J`m h¡ {H$ Egdm`Ho$ (pñnbrZ Q>mBamo{gZ H$mBZog)

Ho$ Eñnm{Q©>b àmoQ>rEμO-‘Ü`ñW g¨X‘Z - {Z ©̂a AmB©Eb -

1 ~rQ>m CËnmXZ gr ½b¡~«mQ>m Ho$ A§V:H$mo{eH$s` ApñVËd

Ho$ {bE Amdí`H$ h¡&

S´mogmo{’$bm V§{ÌH$m {dH$mg à¶moJembm ‘| Xem©¶m J¶m h¡

{H$ ‘yb ho{bŠg-byn-ho{bŠg n[adma H$m EH$ à{VboIZ

H$maH$ J«oZr hoS>, V§{ÌH$m ñQ>o‘ H$mo{eH$mAm| (EZEggr) ‘|

EnmoßQ>mo{gg H$aVm h¡, {Oggo Ý¶yamoZb àOZZ H$mo{eH$mAm|

H$s Am~mXr H$mo {Z¶§{ÌV {H¶m OmVm h¡& ñVZYmar

AmZwd§{eH$s à¶moJembm ‘| ‘oO~mZ ‘¡H«$mo’o$O Ho$ g¨H«$‘U

Ho$ Xm¡amZ E{nOoZo{Q>Šg g{H©$Q´r Ho$ ‘m°S>çyboeZ ‘| E‘.

Q>çy~aHw$bmo{gg Ûmam EÝH$moS>oS> E{nOoZo{Q>H$ à^mdH$ AUwAm|

H$s ŷ{‘H$m {Z^mB© h¡&

H$åß¶yQ>oeZb Am¡a H$m¶m©Ë‘H$ AZwdm§{eH$r à¶moJembm Ûmam

‘mBH«$mo~¡ŠQ>o[a¶‘ Q>çy~aHw$bmo{gg Ho$ {d{^Þ ’$¡S> Ama-

O¡go àmoQ>rZ H$mo à{VboIZ {d{Z¶‘Z Am¡a H$mo{eH$s¶

eara {H«$¶m {dkmZ Ho$ aI-aImd ‘| CZH$s H$m¶m©Ë‘H$

ŷ{‘H$mAm| H$mo g‘PZo Ho$ {bE {M{ÌV {H$¶m h¡& à{Vajm

{dkmZ à¶moJembm ‘| EZE’$-Ho$ ~r Ho$ AdamoY Am¡a nr

53 Ho$ g{H«$‘U Ho$ ‘mÜ¶‘ go Q>çy‘a H$mo{eH$mAm| Ho$ {déÕ

àmH¥${VH$ ê$n go hmoZo dmbo Q>oQ´mZ ¶m Q´mBQ>anoZmoBS>

(AμOm{S>am[³Q>Z) H$s ŷ{‘H$m H$s nhMmZ H$s h¡& E‘.

Q>çy~aHw$bmo{gg Ho$ {déÕ ZdrZ hñVjon H$m¶©Zr{V¶m| H$mo

{S>OmBZ H$aZo Ho$ {bE CZHo$ AÜ¶¶Z Ho$ EH$ {hñgo Ho$

ê$n ‘|, AmpÊdH$ H$mo{eH$m Ord{dkmZ Ho$ à¶moJembm ‘|

’o$Jmogmo‘b n[an¹$Vm à{H«$¶m ‘| EH$ ZdrZ àmoQ>rZ,

a¡~7Eb-1 H$s ŷ{‘H$m H$mo g‘P {b¶m h¡&

AmpÊdH$ AmoÝH$mobm°Or à¶moJembm Zo J¡a-hm°Q>ñnm°Q>

CËn[adVu nr53  Ho$ ZdrZ à{VboIZ bú¶m| H$s nhMmZ

H$s h¡& Bg g‘yh Zo EŠg-nrEZnrB©nr3  H$mo H¡$Zm°{ZH$b

S>ãë¶yEZQ>r / ~rQ>m- Ho$Q>{bZ {g¾qbJ Ho$ ZdrZ à{VboIZ

bú¶ Ho$ ê$n ‘| ̂ r nhMmZm h¡& H$mo{eH$m MH«$ {d{Z¶‘Z

H$s à¶moJembm ‘| àmoQ>rZ {H$’$ 2E Ho$ pñn§S>b ‘mBH«$moQ>çy~wb

ñWmZr¶H$aU Ho$ {d{Z¶‘Z ‘| E‘EbEb n[aga H$s

ŷ{‘H$m H$s nhMmZ H$s h¡ Omo {H$ C{MV JwUgyÌ n¥W¸$aU

Am¡a H$mo{eH$m {d^mOZ Ho$ Xm¡amZ pñn§S>b JR>Z H$aVm h¡&

H«$mo‘¡{Q>Z ~m¶mobm°Or Am¡a E{nOoZo{Q>Šg à¶moJembm ‘|

{XIm¶m J¶m h¡ {H$ nmoå~o {gQw>©BZ EMEgQ>r 4  Ûmam S>rEZE

j{V Ho$ CÎma ‘| ¶y~r{¹${Q>Z bmBJoO EggrE’$ ‘Ü¶ñW

àmoQ>rbmB{gg Ûmam {Z‘§{ÌV {H$¶m OmVm h¡& OrZmo{‘Šg

Am¡a àmo’$mBqbJ AZwà¶moJm| Ho$ à¶moJembm ‘| Zm¡ EgEZnr

H$s ImoO H$s JB© Omo {d{dY ^maVr¶ Am~mXr Ho$ ~rM

‘obm{ZZ gyMH$m§H$ {^ÞVm Ho$ 31% H$mo g‘Pm gH$Vm h¡&

{nN>bo df© grS>rE’$S>r Zo Cƒ emoY ghH$‘u ‘| A§Vam©ï´>r`

emoY nÌm| H$s g‘rjm ‘| AnZm emoY n[aUm‘ àH$m{eV

{H$`m h¡& h‘mao g¨H$m` H$mo Bg gmb H$B© nwañH$ma Am¡a

gå‘mZ àmá hþE Wo, {OZ‘| S>m° g¨JrVm ‘wImonmÜ`m`

em{‘b Wt, {OÝh| AmB©grE‘Ama MVwd}Xr KZí`m‘ Xmg

O`Jmonmb ‘o‘mo[a`b Adm°S>© - 2015 Am¡a S>r~rQ>r H$s Q>mQ>m

BZmodoeZ ’¡$bmo{en go gå‘m{ZV {H$`m J`m Wm& S>m°.

ê$qnXa H$m¡a Am¡a S>m° gŵ Xrn MÅ>Ou H$mo Jwhm [agM©

gå‘obZ Ho$ gXñ` Ho$ ê$n ‘| {Zdm©{MV {H$`m J`m, S>m°

E‘ gwã~m aoÈ>r H$mo df© 2016 Ho$ {bE Ord{dkmZ ‘| ~rE‘

{~‹S>bm {dkmZ nwañH$ma go gå‘m{ZV {H$`m J`m& S>m° a§OZ

goZ H$mo ̂ maVr` amï´>r` {dkmZ AH$mX‘r, ̂ maVr` {dkmZ

AH$mX‘r Am¡a Vob§JmZm EHo$S>‘r Am°’$ gmB§goO Ho$ AÜ òVm

Ho$ ê$n ‘| {Zdm©{MV {H$`m J`m Wm& grS>rE’$S>r N>mÌm| H$mo

B©E‘~rAmo bKw Ad{Y AÜ ò>Vmd¥{Îm, S>m° Or nr Vbdma

ẁdm d¡km{ZH$ nwañH$ma Am{X g{hV H$B© à{V{ð>V nwañH$ma,
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Ed§ AÜ òVmd¥{Îm`m§ Am¡a `mÌm AZwXmZ ^r àmá hþE²& Bg

Ad{Y Ho$ Xm¡amZ 15 N>mÌm| H$mo nrEMS>r {S>J«r go gå‘m{ZV

{H$`m J`m&

A§V ‘|, AnZo g^r gh`mo{J`m| H$s Va’$ go, ‘¢ Bg

Adga na O¡d àm¡Úmo{JH$s {d^mJ, grS>rE’$S>r g¨ñWmZ Ho$

à{V{ð>V gXñ`m|, emgr n[afX, AZwg¨YmZ joÌ n¡Zb -

d¡km{ZH$ gbmhH$ma g{‘{V, à~§YZ g{‘{V, {dÎm Am¡a

^dZ g{‘{V`m| Ho$ à{V {Zð>mnyd©H$ YÝ`dmX ào{fV H$aVm

hÿ±& CZHo$ àmoËgmhZ, gbmh Am¡a AMyH$ g‘W©Z Ho$ {~Zm

h‘mar A{YH$m§e CnbpãY`m§ g¨̂ d Zht hmoVt&

Xo~merf {‘Ìm

31 ‘mM©, 2018
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godmE±
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 S>rEZE q’$JaqàqQ>J godmAm| H$s à¶moJembm

à^mar ‘YwgyXZ aoÈ>r ZpÝXZoZr ñQ>m’$ d¡km{ZH$

AÝ¶ gXñ¶ EgnrAma àgmX d[aîR> VH$ZrH$s A{YH$mar
XodoÝÐ qgh ZoJr VH$ZrH$s A{YH$mar
g῭ wŠVm ‘wIOu VH$ZrH$s A{YH$mar
nyOm {ÌnmR>r VH$ZrH$s A{YH$mar
{H$aU‘¶r Omoer VH$ZrH$s A{YH$mar (’$adar 2018 VH$)
{dO¶ A‘¥Vamd {JaZma VH$ZrH$s ghm¶H$
lw{V XmgJwßVm VH$ZrH$s ghm¶H$

g‘Ýd`H$ S>r nr H$ñ~oH$a ñQ>m’$ d¡km{ZH$ (OwbmB© 2017 VH$$)
g§Ord Imogbm ñQ>m’$ d¡km{ZH$ (OwbmB© 2017 go$

CÔoí¶ :

1. amÁ¶ Ed§ n[ag§Kr¶ gaH$mam| go {d{Y-àdV©H$
A{^H$aUm|/ Ý¶m¶nm{bH$m ×mam AJ«o{fV hË¶m,
~bmËH$ma, {nV¥Ëd, ‘mV¥Ëd, {eew AXbm-~Xbr,
ed nhMmZ, A§J$ àË¶mamonU Am{X go g¨~§{YV
‘m‘bm| ‘| S>rEZE q’$JaqàqQ>J godmE§ àXmZ H$aZm;

1. amÁ¶ Ed§ n[ag¨Kr¶ gaH$mar A{^H$aUm| H$s
Amdí¶H$VmAm| H$s ny{V© H$aZo Ho$ {bE S>rEZE
q’$JaqàqQ>J ‘| Hw$eb ‘mZd g̈gmYZ {dH${gV H$aZm;

3. amÁ¶ Ed§ n[ag̈Kr¶ A{^H$aUm| Ûmam àm¶mo{OV S>rEZE
q’$JaqàqQ>J ‘| H$m¶©aV OZe{º$ H$mo Amd{YH$
à{ejU XoZm;

4. amÁ¶ Ed§ n[ag¨Kr¶ A{^H$aUm| H$mo S>rEZE
q’$JaqàqQ>J gw{dYm ñWm{nV H$aZo ‘| nam‘{e©H$m
godmE§ àXmZ H$aZm;

5. ^maV Ho$ {d{^ÝZ Om{VJV OZg‘yhm| Ho$ S>rEZE
{M•H$ S>oQ>m~ogm| H$m g¥OZ H$aZm;

Bg à{VdoXZmYrZ df© Ho$ Ama§^ VH$ Xr JB©
godmAm| H$m gmam§e (1 Aà¡b 2016 go 31 ‘mM©,
2017) :

dV©‘mZ à{VdoXZmYrZ Ad{Y  2016- 2017 Ho$ Xm¡amZ
S>rEZE q’$JaqàqQ>J narjm Ho$ {bE Hw$b 143 ‘m‘bo
àmßV {H$E JE& BZ‘| go 38 ‘m‘bo ‘¥VH$m| H$s nhMmZ,

12 ‘m‘bo `m¡Z CËnr‹S>Z (XwîH$‘©), 70 ‘m‘bo {nV¥Ëd/

‘mV¥Ëd, 2 ‘m‘bo hË`m Am¡a 21 ‘m‘bo O¡{dH$ g¨~§Y
(A§J àË`mamonU) go g¨~§{YV Wo& Bg Ad{Y Ho$ Xm¡amZ
^maV Hoo n§Ðh amÁ`m| Am¡a Xmo g¨K amÁ` joÌ Zo grS>rE’$S>r
H$s S>rEZE q’$JaqàqQ>J godmE§ br& N>ÎmrgJ‹T> Zo g~go
A{YH$ ‘m‘bm| H$mo (41) AJ«o{fV {H$`m, {OgHo$ ~mX
n§Om~ (22), Jmodm (14), V{‘bZmSw>> (12), Vob§JmZm
(12), H$Zm©Q>H$ (10), Am§Y« àXoe (8), nwSw>Moar (5),
{X„r (5), {~hma (3), ‘hmamîQ´ (3), Oå‘y Am¡a
H$í‘ra> (2), CÎma àXoe (2), A§S>‘mZ Am¡a {ZH$mo~ma
(1), ‘Ü¶ àXoe (1),  {Ìnwam (1) Am¡a npíM‘ ~§Jmb
(1) àmßV {H$E JE&

dV©‘mZ à{VdoXZmYrZ df© (1 Aà¡b 2017- 31 ‘mM©,
2018) ‘| àXmZ H$s JB © g odmAm |
H$m {ddaU

Bg à{VdoXZmYrZ Ad{Y Ho$ Xm¡amZ ‘m‘bm| H$m ã`m¡am
{ZåZ{bpIV erfm] Ho$ A§VJ©V ZrMo {X`m Om
ahm h¡ :

 O¡{dH$ g¨~§Y                                 27

 ‘¥VH H$s nhMmZ 43

 ‘mV¥Ëd/{nV¥Ëd 42

 ¶m¡Z CËnr‹S>Z (XwîH$‘©) 05

 ‘m‘bm| H$s Hw$b g¨»`m     117
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1 Aà¡b, 2017  go 31 ‘mM© 2018 Ho$ Xm¡amZ> à‘wI ‘m‘bo
1. amï´>r¶ gwajm Am¡a gmd©O{ZH$ gwajm go Ow‹S>o amï´>r¶

Om§M EO|gr (EZAmB©E) go nm§M ‘m‘bo&
2. AmV§H$dmX {damoYr XñVm, ‘hmamï´> Ûmam amï´>r` gwajm

Am¡a gmd©O{ZH$ gwajm ‘| em{‘b Xmo ‘m‘bm| H$mo AmJo
~‹T>m`m J`m&

3. B©Q>mZJa ‘| AmB©EE’$ hobrH$m°ßQ>a XwK©Q>Zm Am¡a VoμOnwa
‘| gwImoB© ’$mBQ>a OoQ> XwK©Q>Zm ‘| ̂ maVr` dm ẁ goZm Ho$
H${‘©̀ m| H$s nhMmZ go g¨~§{YV geó ~b ‘o{S>H$b
H$m°boO, nwUo Ho$ Xmo ‘m‘bo&

‘mZZr` Ý`m`mb`m| ‘| gmú` H$s àñVw{V
Bg à{VdoXZmYrZ df© Ho$ Xm¡amZ, S>rEZE {deofkm| Zo nyao
Xoe ‘| {d{dY ‘mZZr` Ý`m`mb`m| ‘| 21 ‘m‘bm| ‘| AnZr
[anmo©Q>m| H$s à{Vajm H$s&

à{ejU/ì`m»`mZ/H$m`©embmE§ : 2017- 2018
1. EbS>rE’$Eg, grS>rE’$S>r ‘| 16.07.2017 go

04.08.2017 VH$ E‘Q>rS>rEZE àmo’$mBqbJ na ‘mbXrd
nw{bg godm, ‘mbXrd Ho$ A{YH$mar H$mo à{ejU
àXmZ {H$`m J`m Wm&

2. grS>rE’$S>r ‘| 28.09.2017  H$mo O¡d àm¡Úmo{JH$s {d^mJ,
no[a`ma‘{Z‘mB© {dœ{dÚmb` d„‘, V§Odwa,
V{‘bZmSw> Ho$ N>mÌm| Ho$ bm^ hoVw ì`m»`mZ {X`m J`m
Wm&

3. grS>rE’$S>r Zo 26.10.2017 H$mo {X„r {dœ{dÚmb` Ho$
Xm¡bVam‘ H$m°boO Ho$ N>mÌm| Ho$ bm^ Ho$ {bE ì`m»`mZ
{X`m J`m Wm&

4. AZwd§m{eH$s Am¡a nmXn àOZZ {d^mJ, H¥${f H$m°boO,
amO|ÐZJa, h¡Xam~mX {d^mJ Ho$ N>mÌm| Ho$ bm^ hoVw
01.12.2017 H$mo ì`m»`mZ {X`m J`m Wm&

5. grS>rE’$S>r ‘| 21.12.2017 H$mo EnrOo ñHy$b, Zoê$b,
‘w§~B© Ho$ N>mÌm| Ho$ bm^ Ho$ {bE ì`m»`mZ {X`m J`m
Wm&

6. O¡d àm¡Úmo{JH$s, JwdmhmQ>r {dœ{dÚmb` Ho$ N>mÌm| Ho$
bm^ Ho$ {bE 09.01.2018 H$mo ì`m»`mZ {X`m J`m Wm

7. grS>rE’$S>r ‘| 29.01.2018 H$mo OrdZ {dkmZ {d^mJ,
O¡Z {dœ{dÚmb`, ~¢Jbmoa Ho$ N>mÌm| Ho$ bm^ Ho$
{bE ì`m»`mZ {X`m J`m Wm

8. gm§p»`H$s, gm{dÌr~mB© ’w$bo {dœ{dÚmb`, nwUo Ho$
N>mÌm| Ho$ bm^ Ho$ {bE 01.02.2018 H$mo ì`m»`mZ
{X`m J`m Wm

S>rEZE q’$JaqàqQ>J ‘m‘bm| Ho$ amÁ`dma ã`m¡ao H$m gma :

amÁ¶ / g¨K O¡{dH$ g¨~§Y ‘¥VH$m| H$s ‘mV¥Ëd/ `m¡Z CËnr‹S>Z ‘m‘bm|
joÌ nhMmZ {nV¥Ëd (XwîH$‘©) H$s g¨»`m

 Am§Y« àXoe  1 5 6

 Ag‘  1 1

 {~hma 16 5 3 24

 N>ÎmrgJ‹T>  12 12

 {X„r  1    1

 Jmodm  6 8  14

 H$Zm©Q>H$ 2 2

 Ho$ab 1 1 2

 ‘hmamîQ´ 5 1 6

 nwSw>Moar  3 1  4

 n§Om~  2  1 3

 V{‘bZmSw> 9    9

 Vob§JmZm 18 2 7 27  

 CÎma àXoe  3 1  4

 CÎmamIÊS> 1    1

 n{ü‘ ~§Jmb  1    1

‘m‘bm| H$s Hw$b g¨»`m 27 43 42 5 117
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9. nwSw>Moar ‘| B§{S>`Z EHo$S>‘r Am°’$ ’$m°a|{gH$ ‘o{S>{gZ
(AmB©EE’$E‘) Ho$ 39d| dm{f©H$ gå‘obZ Ho$ Xm¡amZ
S>m°. EZ ‘YwgyXZ aoÈ>r Ûmam 03.02.2018 H$mo Am‘§{ÌV
dmVm©&

10. Vob§JmZm {dkmZ ’$moa‘, OmoJwbå~m JS>dmb {Obm,
Vob§JmZm amÁ` Ho$ gh`moJ go 06.03.2018 H$mo Vob§JmZm
EHo$S>‘r Am°’$ gmB§goO Ûmam Am`mo{OV amï´>r` {dkmZ
{Xdg g‘mamohm| Ho$ {hñgo Ho$ ê$n ‘| ‘mZd H$ë`mU
Ho$ {bE {dkmZ Ho$ {df` na S>m°. EZ ‘YwgyXZ aoÈ>r
Ûmam Am‘§{ÌV dmVm©&

dV©‘mZ à{VdoXZmYrZ Ad{Y  (2017 - 2018) Ho$ Xm¡amZ
S>rEZE q’$JaqàqQ>J narjm Ho$ {bE Hw$b 117 ‘m‘bo

A{O©V amOñd :  $

Bg à{VdoXZmYrZ Ad{Y Ho$ Xm¡amZ S>rEZE q’$JaqàqQ>J {díbofU à^ma Ho$ {bE 36,25,215 é. (Ho$db N>Îmrg
bmI nƒrg hOma Am¡a Xmo gm¡ n§Ðh énE) H$s am{e, {Og ‘| ^maV gaH$ma Ûmam bJmE JE godm à^ma (18 %)
em{‘b h¢, àmßV H$s JB©&

àmßV {H$E JE& BZ‘| go 42 ‘m‘bo {nV¥Ëd/‘mV¥Ëd, 43

‘m‘bo ‘¥VH$m| H$s nhMmZ, 27 ‘m‘bo O¡{dH$ g¨~§Y (A§J
àË`mamonU), 5 ‘m‘bo ̀ m¡Z CËnr‹S>Z (XwîH$‘©) go g¨~§{YV
Wo& Bg Ad{Y Ho$ Xm¡amZ ^maV Hoo 14 amÁ`m| Am¡a Xmo g¨K
amÁ` joÌ Zo grS>rE’$S>r H$s S>rEZE q’$JaqàqQ>J godmE§
br& Vob§JmZm Zo g~go A{YH$ ‘m‘bm| H$mo (27) AJ«o{fV
{H$`m, {OgHo$ ~mX {~hma (24), Jmodm (14), N>ÎmrgJ‹T>
(12), V{‘bZmSw>$ (9), Am§Y« àXoe (6), ‘hmamîQ´
(6), nwSw>Moar (4), CÎma àXoe (4), n§Om~ (3),
H$Zm©Q>H$ (2), Ho$ab (2), Ag‘ (1),  {X„r (1),
CÎmamIÊS> (1) Am¡a npíM‘ ~§Jmb (1) AJ«o{fV {H$`m
J`m ({MÌ 1)&

àmßV {H$E JE ‘m‘bm| ‘| {nV¥Ëd/‘mV¥Ëd (37%),
‘¥VH$m| H$s nhMmZ (36 %), O¡{dH$ g§~§Y (23 %)

go g¨~§{YV ‘m‘bo gdm©{YH$ Wo ({MÌ 2)&

{MÌ 1. àmá {H$E JE amÁ`dma ‘m‘bo

{MÌ 2. àmá (%) ‘m‘bm| Ho$ àH$ma{MÌ 2. àmá (%) ‘m‘bm| Ho$ àH$ma

 O¡{dH$ g§~§Y
 ‘¥ËmH$ H$s nhMmZ

 ‘mV¥Ëd/{nV¥Ëd

 ¶m¡Z CËnr‹S>Z (XwîH$‘©)
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Z¡Xm{ZH$ à^mJ
g¨H$m¶ A{œZ Xbmb ñQ>m’$ d¡km{ZH$

AZw~Õ g¨H$m¶ àkm a§JZmW Egmo{gEQ>$ àmo’o$ga, EZAmB©E‘Eg
eJwZ AJ«dmb Egmo{gEQ>$ àmo’o$ga, EZAmB©E‘Eg
YÝ¶ bú‘r EZ ghm¶H$ àmo’o$ga, EZAmB©E‘Eg

nrEMS>r N>mÌ A§OZm H$a d[aîR> AZwg¨YmZ AÜ¶oVm
Xr{á XoenmÊSo d[aîR> AZwg¨YmZ AÜ¶oVm
E g§Xrn H${ZîR> AZwg¨YmZ AÜ¶oVm (’$adar 2017 go$)
A[a{OVm {‘Ìm d[aîR> AZwg¨YmZ AÜ¶oVm (OwbmB© 2017 go$)

AÝ` gXñ¶ AZrH$ Xmg ^m¡{‘H$ AZwg¨YmZ Egmo{gEQ
‘m[a¶m gobopñQ>Zm dZOm$ AZwg¨YmZ Egmo{gEQ>
Eb g‘¶wº$m AZwg§YmZ Egmo{gEQ> (’$adar 2017 VH$)
{dZrV drEg AZwg¨YmZ Egmo{gEQ>
A‘¥Vm ^Q²>Q>mMmOu AZwg¨YmZ Egmo{gEQ>
amå¶m EgAmB©EE‘Or AÜ¶oVm (’$adar 2018 VH$)
nX²‘Om Q>r EgAmB©EE‘Or AÜ¶oVm (’$adar 2018 VH$)
nr {Xì¶m n[a¶moOZm ghm¶H$
E‘ {MÌm n[a¶moOZm ghm¶H$ (OZdar 2018 VH$)
lmdZr n[a¶moOZm ghm¶H$
bú‘r {à¶§H$m n[a¶moOZm ghm¶H (OZdar 2018 go)
nr. a{OVm VH$ZrH$s A{YH$mar
A§ObrZm Ama d[aîR> VH$ZrH$s A{YH$mar
Cfm amZr XÎmm VH$ZrH$s A{YH$mar
E‘ ‘wWwbú‘r VH$ZrH$s A{YH$mar
E gmo^Z ~m~y VH$ZrH$s A{YH$mar
O‘mb ‘w. Zwéb O¡Z VH$ZrH$s A{YH$mar
dg§Vm amZr VH$ZrH$s A{YH$mar
gr. H¥$îUm àgmX VH$Zr{e¶Z
Ama. gwYra Hw$‘ma VH$Zr{e`Z

CÔoí¶ :

1. AmZwdm§{eH$ {dH$mam| go nr{‹S>V amo{J¶m| / n[admam| Ho$
{bE AmZwdm§{eH$ ‘yë¶m§H$Z H$aZm;

2. AmZwd§m{eH$ {díbofU Ho$ {bE ZB© {d{Y¶m§ VWm
Am‘mnZm| H$m {dH$mg H$aZm Am¡a JwUgyÌm| Ed§ EH$b
OrZ {dH$mam| na AZwg¨YmZ ‘| H$m¶©aV ahZm;

3. Hw$N AmZwd§m{eH$ ~r‘m[a`m| Ho$ {bE AmZwd§m{eH$
narjUm| Ho$ {díbofU JwUdÎmm {Z §̀ÌU hoVw amîQ´r`
A{^{ZX}eZ Ho$ÝÐ Ho$ ê$n ‘| H$m ©̀ H$aZm; Am¡a

4. AmZwd§m{eH$ {dH$mam| go nr{‹S>V amo{J¶m| Ho$ AmZwdm§{eH$
‘yë¶m§H$Z ‘| à{ejU XoZm&

I.  df© 2017-2018 Ho$ Xm¡amZ àXmZ H$s JB© godmE§
Am¡a à{ejU H$m¶©H«$‘

Z¡Xm{ZH$ AZwdm §{eH$s

df© 2017-18 Ho$ Xm¡amZ AmZwd§m{eH$ ‘yë`m§H$Z VWm nam‘e©
boZo Ho$ {bE Hw$b 4332 amoJr AmZwd§m{eH$ {ZXmZembm na
hm{Oa hþE& BZ‘| JwUgyÌr {dH$mam|, Ab¢{JH$ OZZ g̈~§Yr
{dH$mam||, ‘mZ{gH$ ‘§XVm, OÝ‘OmV {dH$mamo§, CnmnM`
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H$s A§VOm©V Ìw{Q>̀ m| Am¡a Hw$br` {dH$mam||| go nr{‹S>V amoJr
em{‘b Wo&

{ZOm‘ Am ẁ{d©kmZ g̈ñWmZ, h¡Xam~mX ‘| ñWm{nV {M{H$Ëgm
AmZwdm§{eH$s BH$mB©$ g’$bVm go Mb ahm h¡& 2017-18  Ho$

2017-18 Ho$ Xm¡amZ {H$E JE AZwd§m{eH$ AÝdofU

AÝdofU Hw$b ‘m‘bo {ZYm©[aV hþE

H$mo{eH$m AmZwd§m{eH$s 1305 109 (8.4%)

àmo~¢S> 1116 104 (9.3%)

àgd nyd© 189 5 (2.6%)

AmpÊdH$ AmZwd§m{eH$s 2504 710(28.4%)

àmo~¢S> 2364 679(28.7%)

àgd nyd© 140 31(22.1%)

O¡d amgm¶{ZH$ AmZwd§m{eH$s 523 177 (33.8%)

àmo~¢S> 498 171 (34.3%)

àgd nyd© 25 6 (24%)

H$mo{eH$m AmZwd§m{eH$s
 amoJ Angm‘mÝ¶Vm ‘m‘bm|

H$s g§.
 S>mCZ {g§S´>mo‘ 47,E³gdm¶,+21 26

47,E³gE³g,+21 17

46,E³gE³g, AmaAmo~r (21;21) +21 1

46,E³gdm¶, AmaAmo~r (21;21) +21 1

46,E³gE³g, AmaAmo~r (14;21) +21 2

47,E³gdm¶+ ‘mH©$a 2

47,E³gdm¶,+21,inv(9) 1

47,Eggr,+21,21s+ 1

47,Eggr,+21 1

 Q>Z©a {g§S´>mo‘ Ý¶yZgyÌVm E³g (45,X) 4

‘moOmBH 45,E³g/ 46,E³gdm¶ 2

‘moOmBH  45,E³g/46,E³g,i(X) 3

‘moOmBH  46, E³g/46,X +‘mH©$a 1

‘moOmBH 45,X/46,X,r(X) 1

‘moOmBH 45X/47,XXX 1

 ³bmBZ’o$ëQ>a 47,E³gE³gdm¶ 1

 {g§S´>mo‘ ‘moOmBH 47,E³gE³gdm¶/46, E³gdm¶ 1

 go³g [adg©b 48, E³gE³gdm¶dm¶ 1
              46, E³gE³g 1

46, E³gdm¶ 2

‘mÌmË‘H$ à{VXrá nrgrAma (³¶yE’$-nrgrAma)

 E‘EbnrE/ ³¶yE’$ amoJr YZmË‘H
  nrgrAmra
 àgd nyd© (EÝ¶yßbm°BS>r) 66 4

 àgd níMmV (gyú‘ 152 24

 {dbmonZ qgS´>mo‘)

à{VXr{á ñdñWmZo g§H$aU (E’$AmB©EgEM)

amoJ / g‘narjH$ narjU
 ñWmZm§VaU g¨»`m

S>mB-Om°O© Q>r¶ynrEbB© (22q11.2)/EAmaEgE    6
 {g§S´>mo‘ (22q13)

 ‘mH©$a S>ãë¶ygrnr-11, S>ãë¶ygrnr-13, 9,    10

 H«$mo‘mogmo‘ 18 EgB© (X)/(Y), EH«$mo-nr-Am‘©

ñno³Q>´>b Ho$[a¶mo¶moQ>mBqnJ  4
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g§aMZmË‘H$ JwUgyÌr Angm‘mÝ¶VmE§

à{Vbmo‘Z
46,E³g AmB©EZdr (Y) 2

46,E³gdm¶, AmB©EZdr (9) 1

46,E³gE³g AmB©EZd (9) 3

46,XY,inv(9)(p12q13),15ps+, 15ps+ 1

{dbmon
46, E³gE³g, S>ob (11)(q23) 1

46, Eggr,+Xp- 1

Xmohamd
46,E³gE³g, 7q+ 1

ñWmZm§VaU
46,E³gE³g,t(3;12)(q27;q13) 1

46,E³gE³g,t(2;14)(p25;q23 1

47,E³gE³g,(17;22)(q22;p11.2) 1

46,E³gdm¶,t(1;10)1 1

46,E³gE³g,der(15;22)(q10;q10)+21 1

46,E³gE³g,rob(15;22)(q10;q10) 1

46,E³gdm¶,t(4;8)(q31.1;q24.2),inv(9)) 1

46,Eggr,rob(14;21)(q10;q10)+21 1

~hþê$nr àH$mam§Va 21

O¡d amgm¶{ZH$ AmZwd§m{eH$s

amoJ/narjU  YZmË‘H$
‘yÌ CnmnM¶r Om§M-naI narjU 34

(N=144)

E{‘Zmo Aåb Aì¶dñWmE§ (N=90) 36

Zm°Z H$sQ>mo{Q>H$ hmBna½bmBgrZo{‘¶m 8

hmBnamo{Z©{WZo{‘¶m 2

hmBna{‘{W¶mo{ZZ{‘¶m 3

[’$Zm¶b[H$Q>moZy[a¶m 3

E‘Eg¶yS>r 2

ßbmÁ‘m ½byQ>m{‘H$ E{gS> H$s d¥{Õ 8

AÝ¶ E{‘Zmo Aåb amoJ 7

hmBnahmo‘mo{gñQ>oBZ{‘¶m 6

bmBgmogmo‘r g§M¶Z Aì¶dñWmE§ (N=264) 101

hëm©a qgS´>mo‘ 5

h§Q>a qgS´>mo‘ 8

e¡Z{’${bßnmo ~r 3

‘moap³¶Amo E amoJ 32

E[abgë’o$Q>og ~r 2

OrE‘-1 J¢p½b¶mogmBS>mo{gg 14

Jm°ea amoJ 9

H«¡$~o amoJ 1

nm°åno amoJ 1

Zr‘¡Z {nH$ amoJ 3

å¶yH$mo{b{nS>mo{gg 7

‘oQ>mH«$mo‘o{Q>H$ ë¶yH$mo{S>ñQ´>m°’$s 7

’¡$~«r H$m amoJ 4

ho³gmogm{‘{ZS>og E /~r
Q>o g¡H$ amoJ 3

g¢S>hm°’$ amoJ 1

‘ëQ>rnb gë’o$Q>og 1

àgd nyd© {ZXmZ (25) 6

nm°åno amoJ 1

’¡$~«r H$m amoJ 0

‘oQ>mH«$mo‘o{Q>H$ ë¶yH$mo{S>ñQ´>m°’$s 1

Jm°ea qgS´>mo‘ 1

h>aba qgS´>mo‘ 1

h§Q>a 0

‘moa{H$¶mo E amoJ 2

A[abgë’$Q>og ~r 0

Zr‘¡Z {nH$ amoJ 0

ho³gmogm{‘{ZS>og E /~r 0
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AmpÊdH$ AmZwdm§{eH$s $

{dH$ma ‘m‘bo YZmË‘H F$UmË‘H$
 H$s g§.

S>rE‘S>r/~rE‘S>r 226 153 73  
S>rE‘S>r dmhH$ {díbofU 46 18 28  
ñnmBZb ‘ñHw$ba EQ´>m°’$s 123 44 79

EgE‘E dmhH$ {díbofU 78 27 51

{h‘mo{’${b¶m 12 2 10

gm‘mÝ¶ g‘¶w½‘Or {df‘¶w½‘Or {‘l
{df‘¶w½‘Or

â-W¡bogo{‘¶m Am¡a XmÌ H$mo{eH$m Aaº$m 233 20 147 9 57

â-W¡bogo{‘¶m dmhH$ 89 5 - 84 -

’¡$³Q>a V brS>oZ 275 261 - 14 -

’¡$³Q>a II CËn[adV©Z 158 158 - - -

{nÎmme¶r aoem‘¶Vm 138 125 5 8 -

n¡Z[H«$¶m{Q>g 43 31 - 12 -

H$m°ÝmZop³gZ 26 18 13 5 - -

EH$m°ÝS´>moßbm{g¶m 10 5 5 - -

Aë’$m W¡bogo{‘¶m 31 23   3- {Q´>ßbrHo$eZ
    5- hoQ> {S>breZ

{Jë~Q>© qgS´mo‘ 81 7 65 9 -

‘mV¥ g§XÿfU 412 0 0

EnQ>© qgS´>mo‘ 5 1 - 4 -

E‘Q>rEME’$Ama 7 2 - 5 -

 {ÌH$ nwZamdV©Z {dH$ma  ‘m‘bo H$s g§. ZmË‘H F$UmË‘H$
 ’«$sS>[a³g J{V{d «̂‘ 58 16 42  
 noer VZmd g§~§Yr XwînmofU 48 32 16  
 h§qQ>JQ>Z amoJ 57 38 19

 EggrE n¡Zb (1,2,3,6 Am¡a 7) 98 28 70

 S>rAmanrEbE 2 0 2

 pñnZmo~wb~a ‘ñHw$ba EQ´>mo’$s (Eg~rE‘E) 3 1 2

 ’«o$OmBb X qgS´>mo‘ 113 10 103

{‘l {df‘¶w½‘Or = ¶m¡{JH  {df‘¶w½‘Or, EZE - bmJy Zht

AmpÊdH$ AmZwd§§m{eH$s - àgd nyd© {ZXmZ

                            ‘m‘bo H$s g§.    YZmË‘H         F$UmË‘H$
S>rE‘S>r 7 0 7 - -

ñnmBZb ‘ñHw$ba EQ´>m°’$r 24 7 17 - -

‘m¶moQ>mo{ZH$ {S>ñQ´>m°’$s 1 1 0

’«o$OmBb X qgS´>mo‘ 1 - 1

{h‘mo{’${b¶m - - -

gmYmaU g‘¶w½‘Or {df‘¶w½‘Or        {‘l {df‘¶w½‘Or

â-W¡bogo{‘¶m 91 23 11 48 9
H$m°ZZop³gZ 2 1 1

{gpñQ>H$ ’$mB~«mo{gg 13 10 2 1

EH$m|S´>moßbo{g¶m$ 1 - - 1
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Xm¡amZ Bg BH$mB© ‘| Hw$b 3207 amo{J`m| H$s Om§M H$aHo$
nam‘e© {X`m J`m& BgHo$ Abmdm 547 ‘m‘bm| ‘| àgd nyd©
AëQ´>m gmoZmoJ«m‘, àgd nyd© ôXH$ à{H«$¶mE§ (H$mo[a¶mo{ZH$
{dbg Z‘yZo Am¡a EpåZ¶mog|Q>mo{gg) 281 ‘m‘bm| ‘| {H$E
JE Ed§ 134 ̂ «yU ‘| ̂ «yU Am°Q>moßgr H$s JB©& ZB© {X„r amḯ>r¶
narjm ~moS>© H$s g̈~ÕVm Ho$ gmW {M{H$Ëgm AmZwd§{eH$s ‘|
Z oeZb ~m oS > ©  (S > rEZ~r) H o $ {S > ßbm o‘m > H o $
{bE EH$ 3 df© H$m à{ejU H$m¶©H«$‘ g’$bVmnyd©H$ Mb
ahm h¡, N>mÌm| Ho$ VrZ ~¡M (Hw$b 5 N>mÌ) A~ VH$ em{‘b
hmo JE h¢ Am¡a Mm¡Wm ~¡M ‘B© 2018 ‘| em{‘b hmoZo H$s
g¨̂ mdZm h¡&

II.  Z¡Xm{ZH$ AZwg¨YmZ

n[a¶moOZm 1 : Xwb©^ ‘oÝSo{b¶Z {dH$mam| ‘| ZdrZ
OrZm| H$s nhMmZ Ho$ {bE ‘mZd EŠgmo‘ AZwH«$‘U

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (1 Aà¡b, 2016 -31 ‘mM©, 2017)

OrZ {dH$ma AnZo Amn ‘| Xwb©̂  ñdmñÏ¶ n[apñW{V¶m§ h¢,
Omo Am~mXr ‘| AÝ¶ amoJm| H$s VwbZm ‘| bmoJm| H$s H$‘
g§»¶m H$mo à^m{dV H$aVr h¢& {H$ÝVw gm‘y{hH$ ê$n go ò
amoJ Am¡a ‘¥Ë ẁ Xa H$m ‘hËdnyU© H$maU h¢& A~ VH$
bJ^J 7000 {d{eï> Xwb©̂  amoJm| H$m àboIZ {H$`m J`m h¡
Am¡a Bg‘| ZE Xwb©̂  amoJm| H$s {Z`{‘V [anmo{Qª>J H$s Om
ahr h¡& OrZ nhMmZ H$s Šbm{gH$b {d{Y`m| ‘| JwUgyÌ
‘mZ{MÌU, qbHo$O {dûcofU Am¡a hmo‘moOmBJmo{gQ>r
‘mZ{MÌU em{‘b h¢& O~{H$ BZ {d{Y`m| ‘| à`mg H$s
Oê$aV hmoVr h¡, Bg‘| Hw$N> gr‘mE§ ^r h¢, {OÝh| ZB©
{g¹|$qgJ àm¡Úmo{JH$s go nma {H$`m J`m h¡ : ~‹S>o n¡‘mZo na
g‘mZm§Va {g¹|$qgJ ̀ m AJbr nr‹T>r H$s {g¹o$§qgJ& AJbr
nr‹T>r H$s {g¹o$qg¨J ‘| g¨̂ m{dV OrZ H$s nhMmZ H$aZm
g¨̂ d ~Zm`m J`m h¡ {Og‘| Hw$N> à^m{dV d¡̀ {º$H$ `m
A{^^mdH$ {eew Ì`r H$m Cn`moJ {H$`m OmVm h¡&

EH$b OrZ {dH$mam| Ho$ {bE OrZm| H$s nhMmZ H$m ‘hËd
h¡, Z Ho$db àgd nyd© {ZXmZ Am¡a à^m{dV n[admam| H$mo
AmZwd§{eH$ nam‘e© XoZo Ho$ {bE, ~pëH$ Bggo amoJ Ho$ OrZ
H$m`m] Am¡a {dH¥${V eara {H«$¶m {dkmZ H$mo g‘PZo H$s
{Xem ‘| ̂ r ~w{Z`mXr AZwg̈YmZ {H$`m OmVm h¡& pŠb{ZH$b
AmZwd§{eH$s ‘| godmE§ àXmZ H$aZo Ho$ {nN>bo dfm] Ho$ Xm¡amZ
h‘Zo AZoH$ {XbMñn ZE {dH$mam| Am¡a qgŚmo‘ H$mo A{^kmV
{H$`m h¡ {Og‘| ‘|S>o{b`Z AmZwd§{eH$Vm H$m EH$b OrZ

n¡Q>Z© hmoVm h¡& h‘mar `moOZm h¡ {H$ BZ n[admam| ‘| ZE
OrZm| H$m nVm bJmZo Ho$ {bE h‘ EŠgmo‘ {g¹|$qgJ H$m
BñVo‘mb H$a|&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$ {ddaU
(1 Aà¡b 2017 - 31 ‘mM©, 2018)

h‘Zo EH$ n[adma (n[adma 1) H$m AÜ``Z {H$`m h¡
{Og‘| Xmo ̂ mB© ~hZm| H$mo ‘mBH«$mogo’$br Xm¡ao Am¡a ñnmpñQ>H$
¹$m{Śnoao{gg Ho$ gmW EH$ àJ{Verb Ý ỳamoS>odb‘|Q>b {dH$ma
Ho$ gmW g‘mZ ê$n go à^m{dV {H$`m J`m Wm Am¡a
{ddmXmñnX {ddmh go n¡Xm hþAm Wm& XmoZm| ^mB© ~hZm| ‘|
nyar Vah go AZwH«${‘V EH$ ZE hmo‘moOm`Jg Zm°Zg|g
do[aE§Q> NM_006303.3:c.105C>A gr E, AIMP2  OrZ ‘|
‘m¡OyX h¡, Omo EŠgmoZ 1  (nr. dmB© 35EŠg) ‘| 35d| ñWmZ
na ñQ>m°n H$moS>Z ~Zm ahm h¡& g|Ja AZwH«$‘U go ‘mVm-
{nVm ({MÌ 1 E-S>r) ‘| amo{J`m| Am¡a dmhH$ H$s pñW{V ‘|
{^ÞVm H$s CnpñW{V H$s nw{ï> H$s& g̈ñH$aU Ho$ AZwnpñW{V
H$mo 2 AbJ-AbJ gm‘mÝ` {Z §̀ÌU Z‘yZo (g|Ja AZwH«$‘U
Ûmam) Am¡a h‘mao Am§V[aH$ S>oQ>m~og ‘| ̂ r nw{ï> H$s JB© Wr&
Am°ZbmBZ Qy>ëg H$m Cn`moJ H$aHo$ n¡WmoOo{Z{gQ>r narjU
Zo g¨^m{dV ~r‘mar Ho$ H$maU Ho$ àH$ma (grES>rS>r
nrEMB©S>rS>r ñH$moa-34) H$s ^{dî`dmUr H$s& Am°ZbmBZ
CnH$aU OrZ ‘¡Ma (https://genematcher.org/) H$m
Cn`moJ H$aHo$ EH$ Xygam ^maVr` n[adma (n[adma 2)
EH$b àmo~¢S> Ho$ gmW Bgr Vah Ho$ {’$ZmoQ>mBn Ho$ gmW
nVm bJm`m J`m h¡ Am¡a EH$ hr àH$ma ({d{^Þ emoY
g‘yh, {MÌ 1 B©-EM Ûmam) {H$`m J`m h¡& g‘yh Am¡a
hmo‘moOm`Jmo{gQ>r ‘¡qnJ {dûcofU Ho$ gmW g῭ wº$ gh`moJ
3 à^m{dV ì`{º$`m| Ho$ EŠgmo‘ S>oQ>m Ho$ gmW {H$`m J`m
Wm, Omo {XImVm h¡ {H$ AIMP2 ‘| àH$ma H«$mo‘mogmo‘ 7 ‘|
940 Ho$~r Ho$ gm‘mÝ` gmPm AmaAmoEM (hmo‘moOm`Jmo{gQ>r
Ho$ joÌ) ‘| pñWV h¡& Eogm bJVm h¡ {H$ àH$ma EH$
gm‘mÝ` nyd©Om| go {damgV ‘| {‘bm Wm& h‘Zo amoJr
grS>rEZE H$m Cn`moJ H$aHo$ [adg© Q´m§g{H«$ßQ>oO ‘mÌmË‘H$
nrgrAma (AmaQ>r-Š ỳnrgrAma) {dûcofU ^r {H$`m h¡,
Omo {Z §̀ÌU H$s VwbZm ‘| AIMP2 E‘AmaEZE Ho$ {ZåZ
ñVa H$m nVm MbVm h¡ O~{H$ A§Va gm§p»`H$s` ê$n go
‘hËdnyU© Zht Wm (N>moQ>o Am¡a ~‹S>o ̂ mB© Ho$ {bE nr-‘yë`
0.1694 Am¡a 0.1240 Wo, H«$‘e…)& ̀ h n[aYr` ë ỳH$mogmBQ²g
({MÌ 1 AmB©) ‘| AIMP2  E‘AmaEZE Ho$ {ZåZ ñVa Ho$
EZE‘S>r H$m gwPmd XoVm h¡& AIMP2 OrZ ‘mZd ‘ëQ>r-
EAmaEg (E{‘ZmogmBb-Q>rAmaEZEqgWoWog) n[aga H$m
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{MÌ 1 :
E. n[adma 1 H$s d§emdbr&
~r. n[adma ‘| AIMP2 g¨ñH$aU H$m g|Ja gË`mnZ 1. amoJOZH$ {^ÞVm c.105C>A  AIMP2 H$m E àmo~¢S> ‘| hmo‘moOmBJg

ñQ>oQ> ‘| nm`m OmVm h¡ Am¡a CgHo$ ‘mVm-{nVm ‘| hoQ>oamoOmBJg hmoVm h¡&
gr. àmo~¢S> (nr 1) 7 gmb H$s Am ẁ ‘| ‘mBH«$mogo’$br, H$m`’$mogH$mobm`{gg Am¡a H$bmB© Ho$ Omo‹S>m| na nVm MbVm h¡&
S>r. àgdmoÎma {XZ 10  na ‘pñVîH$ Ho$ T2 ^m[aV Mw§~H$s` AZwZmX B‘oqOJ go ‘hËdnyU© goao~«b EQ´mo’$s, go[a~oba EQ´mo’$s,

à‘wI {gñQ>aZm ‘¡¾m, {Ûnjr` ~ogb J¢p½b`m ‘| hmBnmo-Vrd«Vm H$m nVm bJVm h¡&
B©. n[adma 2 H$s d§emdbr&
E’$. n[adma ‘| AIMP2  g¨ñH$aU H$m g|Ja gË`mnZ 2. {^ÞVm c.105C>A  AIMP2 H$m E àmo~¢S> ‘| hmo‘moOmBJg ñQ>oQ> ‘|

nm`m OmVm h¡ Am¡a AnZo ‘mVm-{nVm ‘| {hQ>oamoOmBJg hmoVm h¡&
Or. 6 df© H$s C‘« ‘| P3 ‘mBH«$mogo’$br, KwQ>Zm| Am¡a E{‹S>`m| Am¡a H$m`’$mo-ñH$mo{b`mo{gg na {XImVm h¡&
EM. 4 df© H$s C‘« ‘| {H$E JE ‘pñVîH$ Ho$ T2 ̂ m[aV Mw§~H$s` AZwZmX B‘oqOJ go {Ûnjr` ~ogb J¢p½b`m ‘| goao~«b EQ´mo’$s,

go[a~oba EQ´mo’$s, hmBnmo-Vrd«Vm {XImB© XoVr h¡&
AmB©. [adg© Q´m§g{H«$ßeZ ‘mÌmË‘H$ nrgrAma (AmaQ>r-Š ỳnrgrAma) {dûcofU àmo~¢S²g (nr1 Am¡a nr3) Am¡a Xmo Ag¨~Õ

{Z §̀ÌU (gr1Am¡a gr2) ‘| AIMP2 mRNA (±SD) H$s A{^ì`{º$ {XIm ahm h¡& OrZ A{^ì`{º$ H$s JUZm H$aZo Ho$
{bE VwbZmË‘H$ “grQ>r” {d{Y H$m Cn`moJ {H$`m J`m Wm, Am¡a HERC1 g¨X^© OrZ Ho$ ê$n ‘| BñVo‘mb {H$`m J`m Wm&

Oo. ‘ëQ>r AmaEZE qgWoQ>og H$m°åßboŠg Am¡a g¨~§{YV Ý ỳamobm°{OH$b {dH$mam| Ho$ KQ>H$& VrZ EAmB©E‘nr (1, 2, Am¡a 3) JwUm
go A{YH$ E§OmB‘ KQ>H$m| go Ow‹S>o hmoVo h¢& AmaAmaEg- A{O©{Zb-Q>rAmaEZE qgWoQ>g, Š ỳAmaEg- ½byQ>m{‘{Zb-
Q>rAmaEZE qgWoQ>g, E‘AmaEg-‘o{W`mo{Zb-Q>rAmaEZE qgWogoQ>, AmB©AmaEg- AmBgmoë ỳ{gb - Q>rAmaEZE qgWoQ>g,
S>rAmaEg- Eñnmmo{Q©>b - Q>rAmaEZEqgWoQ>g, Ho$AmaEg- {bgmBb-Q>rAmaEZEqgWoWog, B©nrAmaEg- ½byQ>m{‘b-àmo{bb-
Q>rAmaEZE qgWoWog, EbAmaEg- bò ygrb-Q>rAmaEZE qgWogoQ²&

.
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EH$ ghm`H$ àmoQ>rZ p38  EZH$moS> H$aVm h¡& AIMP2/p38

Bg n[aga H$m EH$ à‘wI KQ>H$ h¡ Am¡a O{Q>b H$s
pñWaVm H$mo ~ZmE aIZo Ho$ {bE ‘hËdnyU© h¡&
Ý ỳamo{S>OoZaoeZ, ‘mBH«$mogo’$br, AmB©S>r, ë ỳH$moS>mBñQ´mo’$s,
Xm¡ao, ñnoopñQ>Q>r, goao~«b Am¡a go[a~oba EQ´mo’$s g{hV H$B©
Ý ỳamobm°{OH$b {dH$mam| H$mo ñVZYmar Q>rAmaEZE qgQ>oWog
H$m°åßboŠg Am¡a CZHo$ g¨~§{YV àmoQ>rZ ({MÌ 1 Oo) Ho$
{d{^Þ KQ>H$m| ‘| Xmofm| Ho$ gmW ‘mÝ`Vm {‘br h¡& Bg{bE,
`h hm{ZH$maH$ CËn[adV©Z (nr. dmB© 35 EŠg) {OgHo$
n[aUm‘ñdê$n EH$ H$Q>m hþAm àmoQ>rZ hmoVm h¡, {OgH$s
Zm°Zg|g ‘Ü`ñW j` go JwOaZo H$s g¨̂ mdZm hmoVr h¡, BZ
amo{J`m| ‘| XoIr JB© {’$ZmoQ>mBn H$m H$maU hmo gH$Vm h¡&
`h ~r‘mar H$s nhbr [anmoQ>© h¡ Omo AIMP2 OrZ ‘|
{^ÞVm H$m H$maU ~ZVr h¡ (MIM:600859)&   $

n[a¶moOZm 2 : ‘mZd OoZo{Q>H$ {dH$mam| ‘| ZE OrZ
Am¡a S>r Zmodmo g¨Vw{bV JwUgyÌ nwZJ©R>Z H$s {deofVm
Ho$ {bE nyao OrZmo‘ AZwH«$‘ (`h EH$ ZB© J{V{d{Y
h¡)

~r‘m[a`m| go Ow‹S>o EH$b OrZ {dH$ma Am¡a g¨Vw{bV JwUgyÌ
nwZJ©R>Z (~rgrAma) ‘mZd AmZwdm§{eH$ ~r‘m[a`m| H$m
‘hËdnyU© H$maU h¢ Omo {dH¥${V Am¡a ‘¥Ë ẁ Xa Ho$ H$maU
hmoVo h¢²& {nN>bo ~rg dfm] ‘|, h‘, AÝ` Z¡Xm{ZH$
AmZwdm§{eH$ gh`mo{J`m| Ho$ gmW ‘| H$B© {XbMñn Am¡a ZE
AmZwd§{eH$ {dH$mam| Am¡a qgS´mo‘m| H$s nhMmZ ‘|S>o{b`Z
{damgV Ho$ EH$ OrZ n¡Q>Z© Ho$ gmW H$s h¡& X{jU ^maV
Ho$ Hw$N> {Obm| ‘| A^r ̂ r ~r‘mar H$m AkmV H$maU hmoZo
Ho$ ~mdOyX EH$ Xwb©̂  Am¡a XX©ZmH$ Am°pñQ>`moAmW©amB{Q>H$
{dH$ma H$s nhMmZ H$s JB© h¡, O~{H$ {nN>bo AÜ``Zm| ‘|

  {MÌ 2 : ñWmZmÝVaU ~«oH$nm°B§Q> H$s nhMmZ Ho$ {bE nyao OrZmo‘ H$m AZwH«$‘U
E. Am§V[aH$ S>oQ>m {dûcofU nmBnbmBZ Ho$ gmW g¨Vw{bV nmañn[aH$ hñVm§VaU Ho$ n‹T>Zo Ho$ S>oQ>m H$m AdbmoH$Z&
~r. H«$mo‘mogmo‘ EŠg Am¡a 20 na AZwH«$‘m| Ho$ AZmoIo H$mB‘o[aH$ arS> go nVm Mbm&
gr. O§ŠeZ I§S> Ho$ Mmam| Amoa Ý¶ypŠb¶moQ>mBS> AZwH«$‘& A§Vamb 5 ~rnr Ho$ gyú‘ {dbmonZ H$mo {XImVm h¡ Am¡a {gVmao Z¡Zmonmoa

AZwH«${‘V S>oQ>m ‘| Ìw{Q>¶m§ h¢
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Vm{bH$m 1. {nN>bo AmR> dfm] ‘| {d{^Þ amo{J¶m| ‘| kmV {H$E JE g^r CËn[adV©Z Xemm©Zo dmbr S>oQ>m erQ
bmBgmogmo‘r g¨M`Z {dH$ma OrZ ‘m‘bm| CËn[adV©Zm|      ZdrZ

H$s g¨»`m H$s g¨»`m     CËn[adV©Z
Zr‘¡Z {nH$ amoJ àH$ma E Am¡a ~r EgE‘nrS>r1 138 81 46

Zr‘¡Z {nH$ amoJ àH$ma gr EZnrgr1 14 8 3

Zr‘¡Z {nH$ amoJ àH$ma gr EZnrgr2 1 1 1

‘oQ>mH«$mo‘o{Q>H$ ë¶yH$mo{S>ñQ´>m°’$s EAmaEgE 88 61 25

å¶yH$monm°brgoHo$arS>mo{gg I AmB©S>r¶yE 31 22 15

å¶yH$monm°brgoHo$arS>mo{gg  II AmB©S>rEg 33 20 7

å¶yH$monm°brgoHo$arS>mo{gg VI EAmaEg~r 38 24 18

[g¶m{bS>mo{gg EZB©¶y1 5 3 3

å¶yH$mo{b{nS>mo{gg II/II OrEZnrQ>rE~r 59 37 24

Hw$b 407 257 142

AmZwd§{eH$ B©{Q>`mobm°Or na g¨Xoh h¡& ’$sZmoQ>mBn amoJ dmbo
amo{J`m| ‘| S>r Zmodmo g¨Vw{bV JwUgyÌ nwZJ©R>Z ~«oH$nm°B§Q> H$mo
{M{•V H$aHo$ pñW{V Ho$ {bE {Oå‘oXma OrZ H$s nhMmZ
H$aZo H$m EH$ AZmoIm Adga h¡& O~{H$ b{jV AmZwd§{eH$
CnH$aU O¡go b{jV OrZ AZwH«$‘U, gaUr VwbZmË‘H$
OrZmo{‘H$ g¨H$aU, Am¡a EŠgmo‘ AZwH«$‘U EH$ hr narjU
‘| g^r àH$ma Ho$ AmZwd§{eH$ {d{dYVmAm| H$m nVm Zht
bJm gH$Vo h¢& nyao OrZmo‘ AZwH«$‘ OrZmo‘ Ho$ g^r {hñgm|
({MÌ 2) ‘| g^r àH$ma Ho$ AmZwd§{eH$ ê$nm| H$mo {M{ÌV
H$a gH$Vo h¢& Bg Vah H$s nyU©Vm amoJOZH$ ê$nm| H$s
nhMmZ H$m H$maU ~Z gH$Vr h¡ Am¡a Bg{bE {ZXmZ,
AmZwd§{eH$ nam‘e© Am¡a CnMma na à^md hmoVm h¡&

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (1 Aà¡b 2017 - 31 ‘mM©, 2018)
AJbr nr‹T>r AZwH«$‘ AmYm[aV nyao OrZmo‘ AZwH«$‘U A~
AmYma Omo‹S>r g¨H$ën ñVa na Q´m§gbmoHo$eZ H$mo {M{•V
H$aZo Am¡a ‘mZ{MÌU H$aZo Ho$ {bE EH$ ‘O~yV CnH$aU
~Z J`m h¡& O~{H$ O¡d gyMZm {dkmZ {dûcofU Am¡a
ì`m»`m A^r ̂ r MwZm¡VrnyU© h¡& h‘Zo {dH$mgerb Xoar Ho$
gmW EH$ amoJr Ho$ {bE Am°Šg’$moS>© Z¡Zmonmoa AZwH«$‘
àm¡Úmo{JH$s ({‘{Z`Z Ama 9.4, Am°Šg’$moS>© Z¡Zmonmoa) Ûmam
1S>r b§~o n‹T>Zo Ho$ AZwH«$‘ H$m Cn`moJ H$aHo$ nyao OrZmo‘
AZwH«$‘U {H$`m h¡, Omo H«$mo‘mogmo‘ EŠg Am¡a 20 Ho$ ~rM
S>r-Zmodmo g¨Vw{bV Q´m§gbmoHo$eZb ̂ r nmE JE Wo& Z¡Zmonmoa
AZwH«$‘ {Zînj S>oQ>m àXmZ H$aVm h¡ Š`m|{H$ bmB~«oar

V¡̀ mar Ho$ Xm¡amZ H$moB© nrgrAma àdY©Z Zht h¡ Am¡a
dV©‘mZ ‘| CnbãY àm¡Úmo{J{H$`m| Ho$ ~rM g~go b§~m
n‹T>Vm h¡& 1S>r nwñVH$mb`m| ‘| Hw$b 1,332,335 n‹T>o 1,104,065

JwUdÎmm arS> Am¡a 9Ho$~r H$s Am¡gV n‹T>Zo H$s b§~mB© Ho$
gmW n‹T>m& n‹T>Zo Ho$ ~mao ‘| 79.65% EMOr19 g̈X ©̂ OrZmo‘
‘| ‘¡n {H$E JE& BZ‘| go 18,135(2.70%) H«$mo‘mogmo‘ 20

Am¡a 44,900 (6.68%)  Ho$ {bE ‘¡n {H$E JE n‹T>Vo h¢ Omo
bJ^J 1.46EŠg H$s Am¡gV JhamB© Ho$ {bE H«$mo‘mogmo‘
EŠg ‘| ‘¡n {H$E OmVo h¢& ~rS>ãë ỳE-E‘E‘E‘ H$m
Cn`moJ H$a ‘mZH$ nmBnbmBZ S>oQ>m OrZmo‘ H$mo g¨X{ ©̂V
H$aZo Ho$ {bE S>oQ>m H$mo g¨aopIV H$aZo Ho$ {bE à`moJ {H$`m
OmVm Wm& e¡b pñH«$ßQ> H$m Cn`moJ EgEE‘ ’$mBb go
H$mB‘o[aH$ arS> H$mo {ZH$mbZo Ho$ {bE {H$`m J`m Wm Vm{H$
Cn JwUgyÌ {ZX}em§H$ H$mo g¨X ©̂ AZwH«$‘ Ho$ ê$n ‘| Cn`moJ
{H$`m Om gHo$ Am¡a h‘Zo JwUgyÌ EŠg Am¡a 20 ‘| 2,179

H$mB‘o[aH$ arS> ‘¡qnJ H$s nhMmZ H$s& BZ‘| go 49 Am¡a
22  ZE arS> Xq11.1 na ‘¡n {H$E JE h¢ Am¡a 20p13 joÌ
Cn JwUgyÌ ñWmZ H$mo b{jV H$aVm h¡& BZ A{ÛVr` arS>
H$mo EH$sH¥$V OrZmo{‘H$ ~«mCμOa (AmB©Ordr) ‘| XoIm J`m
Wm, {Og‘| 18 Ho$~r ({MÌ 2E) Ho$ EH$ H$mB‘o[aH$ ~«oH$nm°B§Q>
E§H$[a¨J H$mo n‹T>m J`m Wm& Bg EH$b arS> ‘| bJ^J
15,793 ~rnr, H«$mo‘mogmo‘ EŠg hoVw hmo‘mobm°Or, Am¡a
H«$mo‘mogmo‘ 20 ({MÌ 3 ~r) Ho$ {bE 3,334 ~rnr hmo‘mobm°Or
{XImB© Xr& g¨X ©̂ OrZmo‘ Ho$ H$mB‘o[aH$ AZwH«$‘ Ho$ g¨aoIU
na, Xq11.1 ~«oH$nm°B§Q> -ARHGEF9 OrZ (62,976,819) Ho$
Xygao B§Q´>m°Z H$mo ~m{YV H$aZo Ho$ {bE nm`m J`m Wm Am¡a
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20p13 joÌ H$m ~«oH$nm°B§Q> RASSF2 Am¡a SLC23A2 OrZ
((4,816,380) Ho$ ~rM nm`m J`m Wm& BgHo$ Abmdm EŠg
na ~«oH$nm°B§Q> O§ŠeZ ‘| 5 AmYma Omo‹S>m| H$m EH$
‘mBH«$mo{S>{beZ {XIm`m J`m O~{H$ H«$mo‘mogmo‘ 20 joÌ ‘|
H$B© XmohamZo ({MÌ 3 gr) H$s CnpñW{V H$mo N>mo‹S>H$a H$moB©
{dbmonZ Zht {XIm`m J`m& h‘Zo nhbo Bg ~«oH$nm°B§Q> Ho$
âbmoamog|Q> BZ {gQy> hmB{~«S>mBOoeZ AmYm[aV ‘mZ{MÌU
{H$`m h¡& l‘ g{hV {H$E JE  à`moJm| Ho$ 2 dfm] Ho$ ~mX,
h‘ ARHGEF Ho$ EŠgmoZ 1 Am¡a 2 Ho$ ~rM ~«oH$nm°B§Q> H$mo
H$ht H$‘ H$a gH$Vo h¢& Xygar Va’$, nyao OrZmo‘ AZwH«$‘
H$m Cn`moJ H$aHo$ EH$ ‘hrZo ‘| EH$ hr ~«oH$nm°B§Q> H$mo
AmYma Omo‹S>r ñVa na ‘¡n ~Zm`m J`m Wm& `h ‘mZd
OrZmo‘ ‘| {d{^Þ àH$ma Ho$ CËn[adV©Z / nwZJ©R>Z H$s
nhMmZ ‘| EZOrEg AmYm[aV AZwH«$‘U H$s e{º$ H$mo
Xem©Vm h¡&

n[a¶moOZm 3 : gm‘mÝ¶ bmBgmogmo‘r g¨M¶Z {dH$mam|
H$m Z¡Xm{ZH$, O¡d amgm¶{ZH$ Ed§ AmpÊdH$
{díbofU

Bg à{VdoXZmYrZ df© Ho$ Ama§^ ‘|$ {H$E JE
H$m¶© H$m gmam§e (1 Aà¡b 2016 - 31 ‘mM©,
2017)

bmBgmogmo‘r g̈M`Z {dH$ma {d{eîQ> bmBgmogmo‘r E§OmB‘
H$s H$‘r go g̈~Õ EH$ {df‘OmVr` g‘yh Aì`dñWmE§ h¢&
BZ {dH$mam| ‘| A{YH$m§e ‘| {ZXmZ E§OmB‘ Am‘mnZ na
AmYm[aV h¡& dmhH$ Am¡a gmYmaU ì`{º$̀ m| ‘| go E§OmB‘
ñVam| ‘| ~hþV Á`mXm A{Vì`mnZ h¡& AV: E§OmB‘ Am‘mnZ
Ûmam dmhH$m| H$m nVm bJmZm ~hþV ‘wpíH$b h¡& CËn[adV©Z
g̈gyMZ dmhH$ nVm bJmZo Am¡a ghr àgd nyd© {ZXmZ Ho$
{bE ‘XXJma h¡& gm‘mÝ` bmBgmogmo‘r g̈M`Z Aì`dñWmAm|
‘| Z¡Xm{ZH A{^bjUm|, O¡d amgm`{ZH$ n¡am‘rQ>am| Am¡a
AmpÊdH$ Xmofm| H$m A{^bjUZ H$aZm h‘mao AÜ``Z H$m
bú` h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘ | H$r JB ©
àJ{V Ho$ {ddaU (1 Aà¡b 2017 - 31 ‘mM©,
2018)

{nN>bo VrZ dfm] ‘| h‘ {d{^ÝZ bmBgmogmo‘b ^ÊS>maU
amoJ (EbEgS>r) Ho$ 400 amo{J`m| ‘| CËn[adV©Z nhMmZZo
‘| gj‘ aho h¢ (Vm{bH$m 1)& `h ^maVr` Am ẁ{d©kmZ
AZwg¨YmZ n[afX Am¡a ñdmñÏ¶ AZwg¨YmZ {d^mJ Ûmam
{Z{YH¥$V bmBgmogmo‘b §̂S>maU amoJ na amï´>r` H$m ©̀ Xb

Ho$ ̂ mJ Ho$ ê$n ‘| {H$`m J`m Wm& Bg AÜ``Z go ̂ maVr`
Am~mXr ‘| EbEgS>r Ho$ amo{J`m| ‘| CËn[adV©Z dU© H«$‘
H$m nVm bJm h¡&

àH$meZ :

2017 ‘| emoY nÌ àH$m{eV

1. Aë~a E‘, H$mëeMò a drE‘, ‘mH$m} B©, eoa B©,
boñH$m Or, {Q>b E‘, J«oS>oH$ Or, {dñZa E, H$moaoÝHo$
gr, ‘{g©Ea Eg, ~oH$a E’$, ̀ m‘m‘moVmo Q>r, ñHo$aa
EgS>ãë ỳ, ‘me©b grAma, dmH$a Eg, XÎmm ̀ yAma,
Xbmb E~r, gwH$moo dr, O‘mbr nr, H$m{har Ho$,
ZO‘m~mX EM, {‘Zm{g`Z ~rE (2017) .
ARHGEF9  amoJ : {’$ZmoQ>mBn ŠboE[a{’$Ho$eZ EÊS>
Am¡a OrZmoQ>mBn-{’$ZmoQ>mBn H$moaoboeZ& Ý ỳamobm°Or
OoZo{Q>Šg 26;3(3):e148.

2. $hmåg© E’$ Eb, {J[aem Ho$ E‘, hm{S>©JZ E E,
H$moaQ>‘ E’$, ewŠbm E, Abmdr E‘, Xbmb E,
~«¡S>r Eb, VmaZmonmobñH$mB© E‘, ~S>© Eb E‘,
ñ ẁbo‘|g Eg, ~o{~Z E‘, ~mCqbJ Ho$ E‘, {h`mV
Eg E‘, bmog B© Oo, {à‘r`mZmo E‘, MwK S>ãë¶y
Ho$, Owgmobm Oo, AH$Xno{‘a OoS> gr, ~oZ{~«O E‘,
Ma§J S>ãë¶y Eb, S¯>‘§S>-~moJ© E‘, EëS>mo ‘oar E‘
Ho$, Ab-hVm~ E S>ãë ỳ, gboh E‘ E, {~{O`mo
Eg, H$m°¾og ~r, BgrS>moa ~r, Hw$ar Eg, bwnñH$r Oo
Ama, ‘m`g© Ama E‘, Hy$na Or E‘, Am¡a Hw$Q>eo
Ho$. (2017). å`yQ>oe§g BZ B©~rE’$3 {S>ñQ>~©
Q´m§g{H«$ßeZb àmo’$mBëg E§S> H$m°μO B§Q>obEŠMwAb
{S>go{~{bQ>r, EQ>opŠg`m, E§S> ’o${e`b {S>ñ‘m}{’$Á‘.
A‘o[aH$Z OZ©b Am °’$ øy‘Z OoZ o{Q >Šg
100(1):117-127

3. CÎm[aëbr E, ngw‘mWu S>r, a§JZmWZ nr, Am¡a Xbmb
E ~r (2017). ’§ŠeZb H¡$aoŠQamBOoeZ Am°’$
E[abgë’o$‘Q>og ~r å ỳQ>oe§g BZ B§{S>̀ Z noe|Q²g {dX
‘¡amo{Q>̀ moŠg:-bo‘r qgŚmo‘ (å ỳH$monm°brgoHo$amBS>mo{gg
Q>mBn VI). OrZ 599:19-27.

4. Xmg ^m¡{‘H$ E, Jwám EZ, Xbmb E, Am¡a H$m~am
E‘ (2017). hmob EŠgmo‘ {g¹o$qgJ AmBS|>{Q>’$mB
E {h‘moOmBJg Zm°Z g|g do[aEeZ BZ EEbE‘Eg1

OrZ BZ E noe|Q> {dX qgŚmo{‘H$ Am°pãgQ>r. Amo~o{gQ>r
[agM© BZ pŠb{ZH$b à¡pŠQ>g 11(2):241-246.&
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5. ’«$m§{gg E’$, ̂ Q> dr, ~mbM§Xa ~r, Iao gr, ~oWm¡
E, Xbmb E, nmoÞbm Ama (2017)&  bwH$ An Qy>
S>m¶¾m°g S>mCZ& B§{S>¶Z OZ©b Am°’$ nr{S>¶m{Q´³g
84(12):961-962$

6. VmbmnmH$m Ho$ ~r, a§JZmWZ nr, Am¡a Xbmb E
(2017). do[aE~b EŠgào{g{dQ>r E§S> [añnm°>Ýg Qy>
{~ñ’$m °ñ’$m oZ oQ> Woa onr BZ E ’¡${‘br {dX
AmopñQ>`monmoamo{gg ñ ỳS>mop½b¥̀ mo‘m qgS´mo‘. B§{S>`Z
nr{S>`m{Q´Šg 54(8):681-683 .

7. *’$‹S>Ho$ Eg Ama, nwar Ama S>r, Am¡a a§JZmWZ nr.
àrZoQ>b ñH«$sqZJ ’$m°a OoZo{Q>H$ {S>gAm°S>©g© : gOopñQ>S>
JmBS>bmB§g ’$m°a X B§{S>`Z grZo[a`mo (2017).
B§{S >`Z OZ©b Am °’$ ‘ o{S >H$b [agM ©
146(6):689-699.

 8. *~amW Oo, Am¡a a§JZmWZ nr (2017). ½bmBH$moOZ
ñQ>mo aoO {S>OrO Q>mBn VI {dX E Zmodb å ỳQ>oeZ BZ X
nrdm`OrEb OrZ. B§{S>`Z nr{S>`m{Q´Šg (àog
‘|). 54(9):775-776.

9. Zmam¶U S>r Eb, nmÊS>oa  EM, ‘moarE§JWo‘ E,
‘§S>b Ho$, Jwám  Ama, nwar AmaS>r, nm{Q©>b EgOo,
’$‹S>Ho$ EgAma. hm°Q> ñnm°aQ> BZ PTPN11 OrZ
A‘§J B§{S>¶Z {MëS´Z {dX ZyZZ qgS´mo‘ (2017).
B§{S>¶Z nr{S>¶m{Q́Šg 54(8):638-643.

10. Zmam¶U S>rEb, ’‹S>Ho$ EgAma (2017). E Zmodb
do[aE§Q> BZ MED12 OrZ - ’$aXa S>r{bZoeZ Am°’$
’$sZmoQ>mBn. A‘o[aH$Z OZ©b Am°’$ ‘o{S>H$b
OoZo{Q>Šg 173(8):2257-2260.

àH$meZ (31 ‘mM© 2018 VH$)

1. ZmJamOZ Ho$, ñdm‘rßnoZ B©, E§~oPoJZ Eg, Xbmb
E, Am{XË`m> Eg, {H$a§½gr Q>r (2018). “qQ‰>J-
bmBH$” goao~«b doH$mo{eH$mg Ama Zm°Q> n¡Wmo¾mo’‘mo{ZH$
’$m°a ACTA A2 å ỳQ>oeÝg : E Ho$g [anmoQ>© B§Q>ad|eZb
Ý ỳamoao{S>̀ mobm°Or : 1591019918765239

2. Jm¡Ma {S>OrO Q>mñH$ ’$mog©, nwar Ama S>r, H$nya
Eg, {H$eZmZr nr Eg, Xbmb E, Jwám EZ,
‘wa§OZ E‘, ’$‹S>Ho$$ Eg Ama, gMXod E, d‘m© AmB©
gr, {‘ór nrHo$ (2018)& S>m`¾mob{gg EÊS> ‘¡ZoO‘|Q>

Am°’$ Jm¡Ma {S>OrO BZ B§{S>̀ m - H§$g|gg JmBS>bmBZ
Am°’$ X J¡Ma {S>OrO Q>mñH$ ’$mog© Am°’$ gmogmBQ>r
’$m°a B§{S>`Z AH¡$S>‘r Am°’$ ‘o{S>H$b OoZo{Q>Šg$
EÊS>  X B§{S>̀ Z AH¡$S>‘r Am°’$ nr{S>̀ m{Q́H$. B§{S>̀ Z
nr{S>̀ m{Q́³g  55(2):143-153.

3. ewŠbm E, Xmg ̂ m¡{‘H$ E, hoã~ a E‘, amOJmonmb
Ho$ dr, {Jarem Ho$ E‘, Jwám EZ, Xbmb E (2018)&
hmo‘moOmBJmo{gQ>r ’$m°a E Zm°Zg|g do[a §̀Q> BZ AIMP2

BO Egmo{gE{Q>S> {dX E àmoJ«o{gd Ý ỳamoS>odbn‘|Q>b
{S>ñAm°S>©a {dX ‘mBH«$mogo’o$br, grOg©, EÊS>Q> ñno
pñQ >H$ ¹ o $ m o {S ´n oa o {gg. OZ©b Am°’$ øy‘Z
OoZo{Q>Šgb 63(1):19-25.

4. AJ«dmb Eg, Q>§S>Z E, ^m¡{‘H$ E S>r, Xbmb E
(2018). Am°Q>moñ’$s ’$mB§qS>½g B©nrOr5-[abo{Q>S> {dgr
qgS´mo‘ {dX E§Q>oZoQ>b Am°ZgoQ> : ES>{eZb [anmoQ>©
Am°’$ ’$moH$b H$m{Q©>H$b ‘mBH«$mo{S>gOoZo{gg BZ E
g¡H§$S> Q´mB‘oñQ>a ’o$Q>g. A‘o[aH$Z OZ©b Am°’$
‘o{S>H$b OoZo{Q>Šg> 76(2):499-501

5. H$a E, ’$S>Ho$ EgAma, Xmg ^m¡{‘H$ E, Xbmb E
(2018)& hmob EŠgmoQ‘ {g¹o$qgJ [adoëgm E å ỳQ>oeZ
BZ ARMC9 EO E H$m°O Am°’$ ‘|Q>b [aQ>maS>oeZ,
ßQ>m°{gg, EÊS> nm°brS>oŠQ>mg`br. A‘o[aH$Z OZ©b
Am°’$ ‘o{S>H$b OoZo{Q>Šg 76(1):34-40

6. $Xmg ^m¡{‘H$ E, gbo‘ am‘Hw$‘maZ dr, Xbmb E
(2018)& Q>mg©b - H$mn©b H$moE{b{Q>eZ qgS´mo‘ :
[anmoQ>© Am°’$ E Zmodb {‘ñg|g å ỳQ>oeZ BZ EZAmoOr
OrZ EÊS> ’$sZmoQ>mB{nH$ {S>bmBZoeZ. A‘o[aH$Z
OZ©b Am°’$ ‘o{S>H$b OoZo{Q>Šg> 76(1):219-224

7. Zmam¶UZ S>r Eb, Xoenm§S>o S>r, Xmg ^m¡{‘H$ E,
d‘m© S>rAma, Xbmb E (2018)& ’¡${‘{b‘b
H$moao‘moWoQ>mo{gg S>çy Qy> Zmodb {hQ>oamoOmBJmog å¶yQ>oeZ
BZ PDE10A. A‘o[aH$Z OZ©b Am°’$ ‘o{S>H$b
OoZo{Q>Šg. 76(1):146-150

8. AJ«dmb Eg, Q>§S>Z E, Xmg ^m¡{‘H$ E, g’$é„m
OoE‘EZOo, Xbmb E (2018). E {S>ñ‘m°H$’$m}bm°Or
~oñS>Z {gñQ>o‘o{Q>H$ EàmoM Qy>dS>© no[aZoQ>b OoZo{Q>H$
S>m`¾moo{gg BZ E ’o$Q>b EQ>m°ßgr gr[a`g. ’o$Q>b
EÊS nr{S>`m{Q´H$ n¡Wmobm°Or. 37(1): 49-68.
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àog ‘| emoY nÌ (31 ‘mM© 2018 VH$) :

1. AJ«dmb Eg, Xmg ^m¡{‘H$ E, Q>§S>Z E, Xbmb E.
EŠgmo‘ {g¹|$$qgJ [adoëg ãb|b{S>S> ’$sZmoQ>mBn Am°’$
S>~b {hQ>oamoOmBJmò g E’$~rEZ1 Am¡a E’$~rEZ2

do[aE§Q²g BZ E ’o$Q>g. ỳamo{n`Z OZ©b Am°’$
‘o{S>H$b OoZo{Q>Šg&

2. V„mnmH$m Ho$, doUwJmonmb dr, Xbmb E, AJ«dmb
Eg. Zmodb AmaEgnrAmo1 å¶yQ>oeZ H$m°qOJ 46,
EŠg EŠg Q>oñQ>rHw$ba {S>ñAm°S>©a Am°’$ goŠg S>odbn‘|Q>
{dX në‘moßbm§Q>a Ho$amoQ>moS>‘m© : E [aì¶y Am°’$ {bQ>aoMa
EÊS> EŠgn|eZ Am°’$ pŠb{ZH$b ’$sZmoQ>mBn.
A‘o[aH$Z OZ©b Am°’$ ‘o{S>H$b OoZo{Q>Šg.

3. Xmg ^m¡{‘H$ E, nm{Q>b EgOo, Xoenm§S>o S>rdr, ^Q>
dr, Xbmb E. Zmodb ñn{bg gmBQ> do[aE§Q> Am°’$
ỳgrEMEb1 BZ EZ B§{S>̀ Z ’¡${‘br {dX Am°Q>mogmo‘b

[ago{gd ñnopñQ>H$ n¡amßbob{O`m-79. OZ©b Am°’$
øy‘Z OoZo{Q>Šg.

4. nm{Q>b EgOo, Xmg ̂ m¡{‘H$ E, ̂ Q> dr, gVrXodr{dZoW
dr, dmgwXod‘wVu Ama, Xbmb E. Am°Q>mogmo‘b [ago{gd
Am°Q>mo’o${g`mo gdm©BH$b qgS´mo‘ Q>mBn 2 {dX Zmodb
hmo‘moOmBJg ñ‘m°b B§ge©Z BZ nrEEŠg 1  OrZ.
A‘o[aH$Z OZ©b Am°’$ ‘o{S>H$b OoZo{Q>Šg.

5. JmoS>~mobo Ho$Or, am‘M§ÐZ E, H$aH$‘H$a EEg,
Xbmb E~r (2018)& H$ånmC§S>> {hQ>oamoOmBJmo{gQ>r
’$m°a EM~r AënQ>©Z (HBB: c.407C>T) EÊS> IVS-

I-5 (G>C) (HBB: c.92+5G>C) å ỳQ>oeÝg àoO|qQ>J EO
E ‘m°S>aoQ> EZr{‘`m BZ EZ B§{S>`Z ’¡${‘br.
{h‘mo½bmo{~Z

6. Zmam¶UZ S>rEb, ’$‹S>Ho$ EgAma. H$m°ZgoßQ>-,
¶w{Q>{bQ>r EÊS> {b{‘Q>oeÝg Am°’$ H$m°S>© ãbS> ãb¢qH$J
: dm°Q> pŠb{Z{e¶Ýg ZrS> Qy> Zm°. B§{S>¶Z OZ©b
Am°’$ nr{S¶m{Q´³g

7. qgh ~r, ‘§S>b Ho$, bmba E‘, Zmam`UZ S>rEb,
{‘lm Eg, J§̂ ra nrEg, ’$S>Ho$ EgAma. ZoŠQ²> O
OZaoeZ {g¹|$$qgJ BZ S>m`¾moS>{gg Am°’$ E‘EbnrE
ZoJo{Q>d Ho$g àoO|qQ>J EO S>çyMoZ / ~oHo$a ‘ñHw$ba
{S>ñQ´m°{’$μO. B§{S>`Z OZ©b Am°’$ nr{S>`m{Q´Šg.

AÝ¶ àH$meZ O¡go noQ>|Q>, nwñVH$m| Ho$ AÜ¶m¶
(01.04.2017 go 31.03.2018)

1. Cfm Ama XÎmm, Amerf ~hb, drEg {dZrW,
dg¨V gd©XoX, àOÝ‘ a§JZmW, A{œZXmb (2017)&
E Zmodb ‘mogoBH$ H$m°åßboŠg gwnaZy‘oaoar ‘mH©$a
H«$mo‘mogmo‘ BZ E Jb© {dX grOg© : {gñQ>o‘o{Q>H$
H$aoŠQ>amBOoeZ Am°’$ X H$m°åßboŠg ‘mH©$a. OrZ
[anmoQ>©g© 8:128– 133.

2. *AJ«dmb Eg (2017). E Ho$g Am°’$ pñQA>g Eå~rJmog
EÊS> H$m°åßbo³g H$m{S>©‘H$ {S>’o$ŠQ> àoO|qQ>J EO
’ o $ Q >b hmBS ´ m ° ßg. B§{S >¶Z OZ©b Am °’$
H$mo{S>©¶modoñHw$ba {S>OrO 2(2):1-4.

3. *AJ«dmb Eg (2017). H$mCZgoqbJ ’$m°a ’o$Q>b
g|Q´b Zd©g {gñQ>‘ {S>’o$ŠQ²g. OZ©b Am°’$ ’o$Q>b
‘o{S>{gZ 4(2): 65–73

4. AJ«dmb Eg (2017). ’o$Q>b {S>ñ‘mo’$m}bm°Or : EZ
B§S>rñn|{g~b Qy>b ’$m°a qgWo{gg Am°’$ no[aZoQ>b
S>m`¾moo{gg. OoZo{Q>H$ pŠb{ZŠg 10(2):11-19.

*grS>rE’$S>r Zo Am§{eH$ H$m¶© {H$¶m&
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nmXn S>rEZE q’$Jaqà{Q§J godmE§

AÜ¶j S>m°. eŵ Xrn MQ>Ou ñQ>m’$ d¡km{ZH$

gXñ¶ S>m°. Ho$. AZwn‘m ñQ>m’$ d¡km{ZH
bú‘r d¡îUm VH$ZrH$s ghm¶H
M§ÐeoIa VH$Zr{e¶Z
Or {edam‘ H$m¶m©b¶ ghm¶H$ ñQ>m’$

CÔoí¶ :

1. {Z¶m©V {ZarjU n[afX (B©AmB©gr), dm{UÁ¶
‘§Ìmb¶, ^maV gaH$ma, ^maV VWm AÝ¶ Xoem| Ho$
~mg‘Vr Mmdb {Z¶m©VH$m| go àmá ~mg‘Vr Z‘yZm|
H$s ewÓVm H$m narjU H$aZm;

2. Mmdb hmB{~«S> ~rO CËnmXZ ‘| à ẁº$ Mmdb
g¨H$a Am¡a n¡V¥H$ bmBZm| H$s AmZwd§{eH$ ewÕVm H$m
AmH$bZ&

Bg à{VdoXZmYrZ df© Ho$ Ama§^ ‘|$ {H$E JE
H$m¶© H$m gmam§e (31 ‘mM©, 2017 VH$)

Hw$b 153 ~mg‘Vr Ho$ Z‘yZm| H$m {dûcofU {H$`m J`m&
CZ Z‘yZm| Ho$ {bE Omo àH¥${V ‘| O{Q>b Wo (Xmo ~mg‘Vr
Am¡a An{‘{lV {H$ñ‘m| go A{YH$), Mmdb H$s {H$ñ‘m|
H$s nhMmZ Ho$ {bE EH$b AZmO {dûcofU H$m nmbZ

{H$`m J`m Wm& VrZ gh-à‘wI ‘mH©$a {dH${gV {H$E Omo
Mmdb H$s grE‘Eg Am¡a aIaImd bmBZm| H$mo AbJ
H$aVo h¢&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)

n[a¶moOZm 1 : {Z¶m©V {ZarjU n[afX (B©AmB©gr),
dm{UÁ¶ ‘§Ìmb¶, ^maV gaH$ma, ^maV VWm AÝ¶
Xoem| Ho$ ~mg‘Vr Mmdb {Z¶m©VH$m| go àmá ~mg‘Vr
Z‘yZm| H$s ewÓVm H$m narjU H$aZm

à{VdoXZmYrZ Ad{Y Ho$ Xm¡amZ, Hw$b 133 ~mg‘Vr Z‘yZo
{díbo{fV {H$E JE Am¡a J¡a-~mg‘Vr Mmdb Ho$ gmW
{‘bmdQ> H$s à{VeVVm gy{MV H$aZo dmbo Z‘yZm| H$s
g§»¶m {ZåZm§{H$V {MÌ 1 ‘| Xem©B© JB© h¡&

{MÌ 1 : dV©‘mZ à{VdoXZmYrZ df© ‘| ~mg‘Vr Ho$ Z‘yZm| H$m {díbofU

àmá Z‘yZm| H$s g§»¶m -133

ewÓ

{‘bmdQ 15% go H$‘

{‘bmdQ 15% go A[YH$

J¡a ~mg‘Vr
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~mg‘Vr Mmdb H$s S>rEZE Om§M Ho$ {bE àmoQ>moH$m°b H$m
Ama§{^H$ {dH$mg ½`mah A{Ygy{MV ~mg‘Vr {H$ñ‘m|  Ho$
gmW AmR> gab H«$‘ Xmohamd (EgEgAma) {H$ñ‘m| Ho$
gmW An{‘lU H$m nVm bJmZo H$s {d{Y H$m {dH$mg
{H$̀ m J`m Wm& An{‘lU H$s Om§M ‘| hmoZo dmbr O{Q>bVmAm|
VWm MwZm¡{V`m| H$mo Ü`mZ ‘| aIVo hþE Bgo Am¡a AmJo ~‹T>mZo
VWm {ZåZ{bpIV {d{Y go dV©‘mZ àmoQ>moH$m°b Ho$ n[aîH$aU
Ho$ à`mg {H$E Om aho h¢ :

1 ) ~mg‘Vr {H$ñ‘m| Ho$ S>oQ>m~og AÚVZ ~ZmZm

dV©‘mZ ‘| h‘mar {d{Y ‘| ~mg‘Vr Mmdb H$s ~rg
{H$ñ‘m| ‘| go ½`mah H$mo H$da {H$`m J`m h¡, {OÝh|§
~rO A{Y{Z`‘, 1966 Ho$ VhV H¥${f Am¡a ghH$m[aVm
{d^mJ (S>rEgr) Ûmam A{Ygy{MV {H$`m J`m h¡&
AmR> ‘oH$a n¡Zb H$m Cn`moJ H$a g^r ZB© A{Ygy{MV
~mg‘Vr {H$ñ‘m| H$s àmo’$mBb EH$ ì`mnH$ S>oQ>m~og
{dH${gV H$aZo Ho$ {bE CËnÞ H$s JB© Wr {OgH$m
narjU Z‘yZo H$m {dûcofU H$aVo g‘` {H$`m Om
gH$Vm h¡&

2 ) {‘bmdQ> Am¡a {Hñ‘ H$s gQ>rH$ nhMmZ Ho$
{bE ‘mH©$am| Ho$ ZE n¡Zbm| H$mo V¡`ma H$aZm

~mg‘Vr {H$ñ‘m| H$s A{Ygy{MV g¨»`m ‘| d¥{Õ Ho$
gmW, An{‘{lV Amodab¡qnJ  àmo’$mBb Ho$ gmW
Amodab¡n H$a ahr h¢& BgHo$ Abmdm, Hw$N> ZB©
A{Ygy{MV {H$ñ‘m| ‘| EH$ hr ‘mH©$a àmo’$mBb h¢&
Bg{bE, ‘mH©$am| Ho$ ZE n¡Zb H$s nhMmZ H$aZm
‘hËdnyU© h¡ Omo {‘bmdQ> Am¡a ñnï> {d{dYVm nhMmZ

Ho$ gQ>rH$ nhMmZ H$mo gj‘ ~ZmE§Jo& A~ VH$, 35

EgEgAma ‘mH©$am| H$mo Cƒ nm°br‘m°{’©$H$ gyMZm gm‘J«r
(nrAmB©gr) H$s gyMZm Xr JB© h¡, Omo ~mg‘Vr Am¡a
J¡a-~mg‘Vr (ea~Vr) {H$ñ‘m| na àX{e©V h¢& Zm¡
‘mH©$a g^r narjU H$s {H$ñ‘m| ‘| ‘moZmo‘mo{’©$H$ h¢
Am¡a CÞrgdt EgEgAma ‘mH©$a na§namJV ~mg‘Vr
{H$ñ‘m| ‘| ‘moZmo‘mo{’©$H$ h¢ Am¡a {dH${gV ~mg‘Vr
{H$ñ‘m| ({MÌ 2) ‘| ~hþê$nVm àX{e©V H$aVo h¢&
‘mH©$am| ‘| go H$moB© ̂ r ea~Vr ‘| EH$ A{ÛVr` Ebrb
àñVwV Zht {H$`m& BZ n[aUm‘m| go nVm MbVm h¡
{H$ EH$ ZE n¡Zb H$mo {dH${gV H$aZo Ho$ {bE ‘mH©$am|
H$s EH$ ~hþV A{YH$ g¨»`m H$m narjU {H$`m OmZm
Mm{hE&

EJ«mog Orëg ‘| ~¢S> Ho$ Añnï> ñH$mo[a¨J go Ow‹S>r g‘ñ`mAm|
H$mo ~m{YV H$aZo Ho$ {bE, ̂ {dî` Ho$ à`moJm| ‘| nrgrAma
CËnmXm| H$mo âbmoamog|Q>br ê$n go Q>oQ́¡‘oWr-amoS>m‘mBZ S>r ỳQ>rnr
Ho$ gmW bo~b {H$`m OmEJm Am¡a E~rAmB©3730 OoZmoQ>mBn
‘| H¡${nbar BboŠQ́mo’$moamo{gg Ûmam BboŠQ́mo’$moag {H$`m OmEJm
Am¡a OrZ‘¡na gm°âQ>dò a g¨ñH$aU 4 Ho$ gmW Ebrb
AmH$ma ~ZmEJm&

~mg‘Vr Mmdb H$mo AZyR>r {deofVmAm| H$mo àXmZ H$aZo
dmbo OrZm| ‘| EgEZnr / B§S>ëg Ho$ AmYma na EH$
‘mH©$a n¡Zb H$m {dH$mg J¡a-~mg‘Vr {H$ñ‘m| go ~mg‘Vr
Ho$ ñnï> ôX^md ‘| ‘XX H$a gH$Vm h¡& badh2 OrZ ‘|
EH$ AmR> ~og Omo‹S>r hQ>mZo Ho$ ’«o$J‘|Q> Ho$ {bE {Oå‘oXma
‘mZm OmVm h¡& AZmO H$s b§~mB©, E‘rbmog gm‘J«r Am¡a

{MÌ 2 :  ~mg‘Vr {H$ñ‘m| ‘| EgEgAma ‘mH©$a AmaE‘ 307 H$s àmo’$mBb (boZ 1 -24) Am¡a ea~Vr (boZ 25)& boZ 1-5

nma§n[aH$ ~mg‘Vr {H$ñ‘| h¢, Am¡a boZ 6 -24 {dH${gV ~mg‘Vr {H$ñ‘| h¢&
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jma ’¡$bmZo dmbo ‘yë` ̀ m {Obo{Q>ZZmBOoeZ Vmn‘mZ H$m
{ZYm©aU H$aZo dmbo OrZm| ‘| EgEZnr na OmZH$mar
CnbãY h¡& dV©‘mZ ‘|, BZS>ob ‘mH©$a Am¡a EgEZnr Ho$
{bE g^r ~mg‘Vr {H$ñ‘m| Am¡a An{‘lU H$s OrZmoQ>mBqnJ
H$m H$m ©̀ àJ{V Ho$ VhV h¡&

n[a¶moOZm 2 : Mmdb hmB{~«S> ~rO CËnmXZ ‘| à ẁº$
Mmdb g¨H$a Am¡a n¡V¥H$ bmBZm| H$s AmZwd§m{eH$
ewÕVm H$m AmH$bZ

Mmdb g¨H$a VrZ bmBZ {gñQ>‘ Ûmam CËnm{XV hmoVo h¢
{Og‘| E-bmBZ (goßQ>moßbmpÁ‘H$ Za-ñQ>oßbm[ab bmBZ),
~r-bmBZ (aIaImd aoIm), Am¡a Ama-bmBZ (nwZñWm©nH$
aoIm) em{‘b hmoVr h¡& ^maVr` ~rO A{Y{Z`‘ Ho$
AZwgma hmB{~«S> Mmdb H$s ewÕVm 98 à{VeV hmoZr
Mm{hE Am¡a gmBQ>moßbmpÁ‘H$ Za ~§Ü` bmBZ 99 à{VeV
hmoZr Mm{hE& `h AZw‘mZ bJm`m J`m h¡ {H$ hmB{~«S>
~rO ‘| 1 à{VeV AewÕVm go CnO ‘| 100 {H$bmo J«m‘
/ hoŠQ>ò a H$s H$‘r AmVr h¡& E-bmBZ Am¡a ~r-bmBZ
AmB©EgAmo-na‘mUw aoImE§ h¢ Am¡a {deof ê$n go
gmBQ>moßbmpÁ‘H S>rEZE gm‘J«r ‘| {^Þ hmoVr h¢, ImgH$a
‘mBQ>moH$m°pÝS´̀ b S>rEZE ‘|& gr-E‘Eg Am¡a aIaImd
bmBZm| H$mo AbJ H$aZo dmbo VrZ gh-à‘wI ‘mH©$a E-
bmBZ Am¡a ~r-bmBZ Ho$ [anmoQ>© {H$E JE ‘mBQ>moH$m°pÝS´̀ b
S>rEZE AZwH«$‘ H$m Cn`moJ H$aHo$ {dH${gV {H$E JE Wo&
Bg H$m‘ H$m CÔoí` ì`{º$JV ~rO na narjU Ho$

{dH$ën Ho$ ê$n ‘| WmoH$ ~rO na ~hþV go ~r-bmBZ Ho$
{‘lU H$mo ImoOZo Ho$ {bE EH$ Am‘mnZ àUmbr {dH${gV
H$aZm h¡&

‘mH©$am| Ho$ AmJo Ho$ àmB‘a H$mo âbmoamog|Q> S>mB© Ho$ gmW Q>¡J
{H$`m J`m Wm Am¡a nrgrAma E Am¡a ~r-bmBZm| go AbJ
OrZmo{‘H$ S>rEZE na {H$`m J`m Wm Am¡a nrgrAma CËnmX
E~rAmB© 3730 H$m Cn`moJ H$aHo$ Ho${eH$m BboŠQ´mo’$moamo{gg
Ûmam Mbm`m J`m Wm& E-bmBZ {d{eï> ~¢S> Ho$ gmW, ~r-
bmBZ {d{eï> ~¢S> ^r E-bmBZ ‘| ‘m¡OyX Wm Am¡a ~r-
bmBZ {d{eï> I§S> H$s g¨aMZm E-bmBZ {d{eï> I§S> Ho$
bJ^J 3% Wr& Eogm Bg{bE h¡ Š`m|{H$ na‘mUw OrZmo‘
‘| bJ^J 60% ‘mBQ>moH$m°pÝS´̀ b S>rEZE ‘m¡OyX h¡, Bg
àH$ma E-bmBZ ‘| ~r-bmBZ {‘lU H$mo gQ>rH$ ê$n go
AZw‘m{ZV H$aZm ‘wpíH$b hmo OmVm h¡& Bg g‘ñ`m H$mo
Xya H$aZo Ho$ {bE, Eogo nm°br‘mo{’©$H$ joÌm| H$m M`Z {H$`m
OmZm Mm{hE Ohm§ ~r-bmBZ {d{eï> joÌ H«$mo‘mogmo‘ `m
nm°br‘m°{’©$H$ joÌ (E-bmBZ Am¡a ~r-bmBZ {d{eï> joÌ
XmoZm|) na ‘m¡OyX Zht h¢, JwUgyÌ na nyar Vah go AZwnpñWV
h¢& hmbm§{H$, Eogo joÌ CnbãY Zht h¢& Xygar Amoa,
JwUgyÌ na nm°br‘m°{’©$H$ ‘mBQ>moH$m°pÝS´̀ b OrZmo‘ H$m E-
bmBZ {d{eï> AZwH«$‘ ‘m¡OyX h¡& Bg ‘mH©$a Ho$ àmB‘a H$mo
âbmoamog|Q> S>mB Ho$ gmW Q>¡J {H$`m OmEJm Am¡a Am‘mnZ Ho$
{dH$mg ‘| BgH$s Cn ẁº$Vm Ho$ {bE AÜ``Z {H$`m
OmEJm&
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OrdmpÊdH AmZwd§{eH$s à¶moJembm ‘| VrZ AZwg§YmZ
g‘yh h¢ Omo Egoao{e¶m H$mobmB© Ho$ eara {dkmZ AmZwd§{eH$s
Ho$ H$B© nhbwAm| Ho$ g¨~§Y ‘| Om§M H$m¶© ‘| g§b½Z h¢ Am¡a
gyú‘Ord {dkmZ ‘| CËH¥$ï>Vm Ho$ÝÐ Ho$ ê$n ‘| A{YH$m§e
ghm¶Vm O¡d àm¡Úmo{JH$s {d^mJ go àmá hmoVr h¡& ¶h
H$m¶© Bg à{VdoXZmYrZ df© Ho$ Xm¡amZ {ZåZ{b{IV CÔoí`m|
Ho$ VhV g‘yh ×mam {H$¶m J¶m h¡&

CÔoí¶
1. amoJ g¨~§Yr Ama-byßg H$m hmoZm Am¡a CZHo$ n[aUm‘;
2. Ama Zog B© H$r A{Zdm¶©Vm Am¡a Amo{bJmo‘o[aOoeZ

gw{dYmE§;
3. PtsP-PtsO-PtsN ’$m°ñ’$mo[abo Am¡a nmoQ>o{e`‘ (K+)

M`mnM`;

4. ‘yb ŷV E{‘Zmo E{gS> Ho$ {Z`m©V na AÜ``Z;
5. H$mo{eH$m {d^mOZ H$s {dH$mg Xa na {Z^©a ‘m°S>çybZ

‘| ~ogb (p)ppGpp H$s ^y{‘H$m H$mo g‘PZm;
6. SpoT  H$‘r Ho$ n[aUm‘m| na AÜ``Z;
7. ‘O~yV à{V{H«$`m Ho$ àdY©Z ‘| SpoT Am¡a GppA - H$s

ŷ{‘H$m na AÜ``;

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE
H$m¶© H$m gmam§e (31 ‘mM©, 2017 VH$)

àË¶oH$ CÔoí` na {nN>bo dfm] {H$E JE H$m¶© Ho$ gma H$mo
ZrMo VËg§~§{YV {ddaU Ho$ nhbo ^mJm| ‘| àñVwV {H$¶m
J¶m h¡&

OrdmpÊdH  AZwd§m{eH$s$ à¶moJembm
Ego[a{e¶m H$mobmB© ‘| OrZ {Z¶‘Z, AZwboIZ g‘m{á VWm (p)ppGpp Am¡a E‘rZmo Aåb Ed§ Am¶Z-n[adhZ na AÜ``Z

g¨H$m¶ A{^OrV E gaXogmB© ñQ>m’$ d¡km{ZH$
Ama h[aZmam¶UZ ñQ>m’$ d¡km{ZH$$

B§gm d[aîR> d¡km{ZH$ O Jm¡are§H$a
nrEMS>r N>mÌ amOdY©Z E‘ H$mn{eH$a d[aîR> AZwg¨YmZ AÜ¶oVm

gw{MÌm CàoVr d[aîR AZwg¨YmZ AÜ¶oVm
Z{bZr aKwZmWZ d[aîR AZwg¨YmZ AÜ¶oVm
amOolr gÝ¶mb d[aîR> AZwg¨YmZ AÜ¶oVm
{ZXm Abr d[aîR>> AZwg¨YmZ AÜ¶oVm
a{de e‘m© d[aîR> AZwg¨YmZ AÜ¶oVm
Oo ‘{„H$mOw©Z H${ZîR> AZwg¨YmZ AÜ¶oVm
gm¶§VZ Jmoñdm‘r H${ZîR> AZwg¨YmZ AÜ¶oVm
ñdm{V Xþ~o H${ZîR> AZwg¨YmZ AÜ¶oVm
dmZr qgh H${ZîR> AZwg¨YmZ AÜ¶oVm
ZraO Hw$‘ma$ H${ZîR> AZwg¨YmZ AÜ¶oVm
¶moJoe nm{Q>Xma$ H${ZîR> AZwg¨YmZ AÜ¶oVm
{dídoída H${ZîR> AZwg¨YmZ AÜ¶oVm (OwbmB© 2017 go)

AÝ` gXñ¶ Oo H¥$îUm brbm VH$ZrH$s A{YH$mar
Q>r Eg e’$sH$ VH$ZrH$s A{YH$mar
{d‘bm A„mS>m AZwg§YmZ Egmo{gEQ>
nr {h‘ q~Xþ AZwg§YmZ Egmo{gEQ> (Aºy$~a 2017 VH$)
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dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)

n¡Wmobm°{OH$b Ama-byn Am¡a CZHo$ n[aUm‘m| H$m
Adga

Q´m§g{H«$ßeZ-Q´m§gboeZ ẁ½‘Z OrdZ Ho$ ~¡ŠQ>r[a`m Ho$
VarHo$ Ho$ ‘m¡{bH$ JwUm| ‘| go EH$ h¡& {nN>bo H$B© dfm] ‘|
h‘mar à`moJembm Bg n[aH$ënZm na H$m‘ H$a ahr h¡
{H$ O~ ~¡ŠQ>r[a`b à{VboIZ Q´m§gboeZ go ~oH$ma hmo
OmVm h¡, Vmo ZdOmV Q´m§g{H«$ßQ> H$mo AmaEZE-S>rEZE
g¨H$a (Ama-byn) CËnÞ H$aZo Ho$ {bE AnñQ´r‘ S>rEZE
Ho$ gmW {’$a go EZrqbJ H$aZo H$s g¨̂ mdZm hmoVr h¡ Omo
Oharbo hmoVo h¢; Am¡a `h B© H$mobmB© ‘| Rho Am¡a NusG

àmoQ>rZ Ho$ {bE EH$ ‘hËdnyU© H$m ©̀ h¡ - Omo {H$ ZdOmV
AmaEZE H$mo b{jV H$aVm h¡ {OÝh| Q´m§g{H«$ßeZ g‘m{á
Ho$ {bE EH$ gmW AZwdm{XV Zht {H$`m Om ahm h¡ - Eogo
Ama-byn JR>Z H$mo amoH$Zo Ho$ {bE h¡& ‘mZm OmVm h¡ {H$
OrZmo‘ ‘| Q´m§g{H«$ßeZ go Ow‹S>o Ama-byn, àmoHo$[a`moQ²g
Am¡a ỳHo$[a`moQ²g XmoZm| ‘| {dfmº$Vm àXmZ H$aVo h¢,
à{VH¥${V ’$moH©$ H$s àJ{V H$mo H$‘ H$aZo Ho$ gmW-gmW
S>rEZE à{VH¥${V H$s {Za§Va ewéAmV Ho$ {bE gmBQ> Ho$
ê$n ‘| {gbmB© H$aHo$; ~¡ŠQ>r[a`m ‘|, CÎmamÕ© H$mo J{R>V
pñWa S>rEZE à{VH¥${V (grEgS>rAma) Ho$ ê$n ‘| ^r
OmZm OmVm h¡&

n[aH$ënZm Ho$ g‘W©Z ‘| A~ VH$ àmá g~yVm| ‘|
{ZåZ{bpIV em{‘b h¢ : (i) dÝ` àH$ma Ho$ B© H$mobmB©
‘| Rho `m NusG H$m`© H$m nyam Zm°H$-AmCQ> KmVH$ h¡,
Am¡a Bg KmVH$Vm H$mo EH$ MaU Q>r 4-ì`wËnÞ Ama-byn
ho{bHo$O ỳdrEgS>ãë ỳ H$s EŠQ>mo{nH$ A{^ì`{º$ go Xya
{H$`m Om gH$Vm h¡& (ii) Ama-byn KQ>Zm H$s OrZmo‘-
ì`mnr gmBQ> ‘¡n H$s JB© h¢, Am¡a h‘Zo {XIm`m h¡ {H$
AmaAmo-byßg H$m àgma V~ ~‹T>Vm h¡ O~ Rho ̀ m NusG

H$m ©̀ go g‘Pm¡Vm {H$`m OmVm h¡& (iii) My§{H$ E§Q>rgoÝg
à{VboIm| H$m Q´m§gboeZ Zht {H$`m OmVm h¡, Bg{bE
CZHo$ g¨ûcofU H$mo Rho ̀ m NusG H$s {H«$`m go ̂ r g‘má
H$a {X`m OmVm h¡, Am¡a h‘Zo {nN>bo gmb ~Vm`m Wm {H$
OrZmo{‘H$ joÌm| go Rho-H$‘r dmbo VZmd E§Q>rgoÝg AmaEZE
‘| Ama-byn hmoVo h¢ Omo ̀ ydrEgS>ãë ỳ H$s g¨JV A{^ì`{º$
na AmaEZE-goH$ à`moJm| ‘| àH$Q> hmoVo h¢&

dV©‘mZ df© ‘|, h‘Zo Ama-byn JR>Z Am¡a B© H$mobmB©
‘| E§Q>rgoÝg à{VboIZ Ho$ ~rM OrZmo‘-ì`mnr g¨~§Y
{ZYm©[aV H$aZo Ho$ {bE AmaEZE-goH$ S>oQ>m H$m {dûcofU
nyam H$a {b`m Wm& g~yV ~VmVo h¢ {H$ Rho -H$‘r dmbr
H$mo{eH$mAm| ‘|, Ama-byn JR>Z 500 go A{YH$ JwUgyÌ
bmoH$mB© na E§Q>rgoÝg à{VboIZ Ho$ ~mX Ho$ Xm¡a H$mo AdéÕ
H$aVm h¡& Bg{bE BZ E§Q>rgoÝg à{VboI, Omo CZH$s
b§~mB© ‘| 10 Ho$~r go A{YH$ ~‹T>m gH$Vo h¢, Ho$db V^r
nmE OmVo h¢ O~ Rho H$m ©̀ AZwnpñWV `m g‘Pm¡Vm
{H$`m OmVm h¡ Am¡a ỳdrEgS>ãë ỳ hobrHo$g H$mo g‘dVu
ê$n go ì`º$ {H$`m OmVm h¡& Bg àH$ma ~¡ŠQ>r[a`m ‘|
E§Q>rgoÝg à{VboIZ H$s g¨̂ mdZm A~ VH$ ‘mÝ`Vm go
H$ht A{YH$ h¡; Am¡a H$mo{eH$mE§ ì`dhm ©̀Vm ~aH$ama
aIZo ‘| gj‘ h¢, ^bo hr CZHo$ Hw$b J¡a-AmaAmaEZE
~hþVm`V ‘| go bJ^J EH$-Mm¡WmB© E§Q>rgoÝg à{VboIm|
Ho$ {bE {Oå‘oXma h¡, ~eV} {H$ CZgo Ama-byn JR>Z
H$‘ hmo OmE& h‘Zo `h ^r {XIm`m h¡ {H$ B©. H$mobmB©
CËn[adVu AmaEZEEg EM (Omo Ama-byn ‘| AmaEZE
H$mo H$‘ H$aVm h¡) Ho$ {bE H$‘r H$aVm h¡, Omo Rho

AdamoYH$ ~mBgŠbmo‘mB{gZ H$s ~‹T>Vr g¨doXZerbVm
àX{e©V H$aVm h¡, EH$ ~ma {’$a Bg YmaUm H$m g‘W©Z
H$aVm h¡ {H$ AmaAmo AdamoY Ama-byn H$s d¥{Õ hþB© KQ>Zm
go Ow‹S>m hþAm h¡&

My§{H$, O¡gm D$na ~Vm`m J`m h¡, Ama-byn grEgS>rAma
Zm‘H$ A~m{YV S>rEZE {ÛJwUZ H$mo CÎmo{OV H$a gH$Vo
h¢, h‘ B© H$mobmB© ‘| >cSDR Ho$ V§Ì H$s Om§M H$a aho h¢²&
grEgS>rAma H$m AmZwd§{eH$  hm°b‘mH©$ å ỳQ>|Q> H$mo ì`dhm ©̀Vm
àXmZ H$aZo H$s j‘Vm h¡ Omo oriC  (CXmhaU Ho$ {bE,
S>rEZE hQ>mZo Ho$ Cn ôXm| Ho$ {bE) ‘| S>rEZE-‘Ü`ñW
{ÛJwUZ H$s ewê$AmV Ho$ {bE XmofnyU© h¡&

B©. H$mobmB© ‘| S>¡‘ ‘o{WboO S>rEZE ‘| nmqbŚmo{‘H$ OrEQ>rgr
gmBQ>m| na ES>oZmBZ {‘WmBboeZ CËào[aV H$aVm h¡,
{OgHo$ Ûmam ̀ h å ỳQ> EMEbEg-{ZX}{eV ~o‘ob ‘aå‘V,
oriC, {gñQ>a H«$mo‘o{Q>S> g‘oH$Z, Am¡a OrZ A{^ì`{º$ Ho$
{d{Z`‘Z go S>rEZE {ÛJwUZ ewê$AmV ‘| ^mJ boVm h¡&
S>¡‘ å ỳQ>|Q> H$mo A~m{YV {dg¨J{V àmogoeZ Ho$ ‘mÜ`‘ go
S>~b ñQ¢́S> ~«oH$ (S>rEg~r) ‘| d¥{Õ hþB© h¡, Am¡a Eogo
S>rEg~r H$mo å ỳQ> EM / Eb / Eg OrZ ‘| A{V[aº$
CËn[adV©Z go amoH$m Om gH$Vm h¡&



39

h‘Zo nm`m h¡ {H$ S>¡‘ CËn[adVu >DnaA CËn[adVu H$s
AZwnpñW{V ‘| ^r ì`dhm ©̀ h¡ Am¡a Bg{bE cSDR (Xmo
A{V[aº$ CËn[adV©Zm| H$s CnpñW{V ‘| Omo nyU© gHw©$ba
JwUgyÌm| H$mo nma H$aZo Ho$ {bE J¡a-AmoAmaAmB©gr-Ama§{^H$
{ÛJwUZ ’$moH©$ Ho$ {bE AZw‘mo{XV h¢); Bg grEgS>rAma
H$mo å ỳQ> EM / Eb / Eg CËn[adV©Zm| Ûmam g‘má H$a
{X`m J`m Wm, {OgH$m ‘Vb~ h¡ {H$ cSDR Ho$ {bE
S>rEg~r Amdí`H$ h¢& O~{H$$, AHo$bo S>rEg~r cSDR Ho$
{bE n`m©á Zht {XIVo Wo, Š`m|{H$ ao{S>`mo‘oQ>o{Q>H$ EO|Q>
âbmo‘mB{gZ (g~boWb gm§ÐVm na) Zo dnaÄ hQ>mZo H$s
KmVH$Vm go ~Mm`m Zht Wm&

Bggo h‘| ̀ h nVm Mbm {H$ cSDR H$mo ~‹T>mdm XoZo Ho$ {bE
S>¡‘ H$s H$‘r H$m Xygam à^md h¡ (S>rEg~r CËnÞ H$aZo
Ho$ Abmdm), Am¡a dmñVd ‘| ̀ h ‘m‘bm {XIm`m J`m Wm
Š`m|{H$ S>¡‘ å¶yQ> EM/ Eb / Eg CËn[adVu (Omo
S>rEg~r nr{‹S>V Zht h¢) A~ ’o$bò mo‘mB{gZ Ho$ g¨nH©$ ‘|
grEgS>rAma àX{e©V {H$`m& h‘ gwPmd XoVo h¢ {H$ OrEQ>rgr
gmBQ>m| Ho$ S>¡‘ {‘WmBboeZ Ho$ ~mao ‘| `h Xygar ŷ{‘H$m
`h gw{Z{üV hmo gH$Vr h¡ {H$ C{MV {Xem ‘| S>rEg~r
‘aå‘V àJ{V Ho$ Xm¡amZ BH$Æ>m {ÛJwUZ ’$moH©$, Am¡a
grEgS>rAma Ho$ {bE {Oå‘oXma ‘| S>¡‘ CËn[adVu ‘|
CZH$s Agm‘mÝ` à{VH¥${V àJ{V&

Rho- {Z ©̂a à{VboIZ g‘m{á na h‘mao H$m‘ go EH$
Am°’$eyQ> Ho$ ê$n ‘|, h‘ Ý ỳpŠb`S> àmoQ>rZ EM-EZEg
({Ogo OrZ Q´m§g{H«$ßeZ H$mo gmBb|g H$aZo Ho$ {bE OmZm
OmVm h¡) Ho$ àH$ma H$m AÜ``Z ^r H$a aho h¢ Š`m|{H$
h‘Zo nhbo {XIm`m Wm {H$ Hw$N> à‘wI-ZH$mamË‘H$ EM-
EZEg CËn[adVu H$a gH$Vo h¢ Rho H$s H$‘r Ho$ à^md
H$mo H$‘ H$a|& dV©‘mZ AÜ``Zm| ‘|, h‘Zo dÝ`  àH$ma Ho$
EM-EZEg Am¡a à‘wI-ZH$mamË‘H$ ê$nm| (L26P, Ä64,

Ä93, I119T) H$mo ewÕ {H$`m h¡ Am¡a BÝh| BZ {dQ´mo-
Q´m§g{H«$ßeZ Am‘mnZ ‘| Cn`moJ {H$`m h¡& `Ú{n h‘mao
à`moJ àXe©Z H$aZo ‘| gj‘ Wo, nhbr ~ma, {dQ´mo ‘|
EM-EZEg CËn[adVu H$s à^mdembr ZH$mamË‘H$Vm,
Rho -‘mpÜ`V g‘m{á na CZHo$ g῭ moOH$ à^md H$mo Zht
XoIm J`m Wm, ̀ h gwPmd XoVo hþE {H$ Bg à^md Ho$ {bE
em`X A{V[aº$ H$maH$m| H$s Amdí`H$Vm hmo gH$Vr h¡&
BgHo$ Abmdm, EH$ AàË`m{eV AdbmoH$Z Wm {H$ Ä64

g¨ñH$aU, bo{H$Z Ä93 g¨ñH$aU grYo Zht Am¡a {dQ´mo ‘|
nyar Vah go AdéÕ AmaEZE nmobr‘aoμO, Am¡a h‘ gwPmd
XoVo h¢ {H$ EMAmB©-EZEg ‘| E{‘Zmo E{gS> Adeof 64

Am¡a 93 Ho$ ~rM A~ VH$ AkmV Am°Q>mo-AdamoYH$ S>mo‘oZ
‘m¡OyX hmo gH$Vm h¡, {OgH$m eara {H«$`mË‘H$ àmg¨{JH$Vm
{ZYm©[aV H$s Om ahr h¡&

Ama EZoO B© H$r A{Zdm¶©Vm Am¡a Amo{bJmo‘o[aOoeZ
gw{dYmE§

B©. H$mobmB© ‘| Ama EZoO B© EH$ BÝS>moamB~moÝ ỳŠbrEoO h¡
Omo ì`dhm ©̀Vm Ho$ {bE Amdí`H$ h¡& `h E‘AmaEZE
pñWaVm H$m à‘wI {ZYm©aH$ h¡ Am¡a `h amB~mogmo‘b
AmaEZE H$s àg¨ñH$aU, n[an¹$Vm Am¡a AmaEZE
ñWmZm§V[aV H$aZo ‘| ^r em{‘b h¡& E§OmB‘, Omo 5’-
‘moZmo’$m°ñ’o$Q> {gao Ho$ gmW AmaEZE g~ñQ́oQ²g na A{Y‘mZV…
h¡, 1061-E{‘Zmo E{gS> b§~o nm°brnoßQ>mBS> H$m EH$
hmo‘moQ>oQ́m‘a h¡ {Ogo CËàoaH$ EZ-Q>{‘©Zb AmYm (EZQ>rEM,
Adeof 1-530) Am¡a EH$ J¡a CËàoaH$ gr Q>{‘©Zb AmYm
(grQ>rEM, Adeof 531-1061) em{‘b {H$`m Om gH$Vm
h¡& grQ>rEM ì`dhm ©̀Vm Ho$ {bE ì`dhm ©̀ h¡ (hmbm§{H$ ̀ h
gãgQóQ> ^Vu ‘| ghm`Vm Ho$ {bE àVrV hmoVm h¡), Am¡a
`h EH$ Am§V[aH$ ê$n go Ag¨a{MV joÌ H$m à{V{Z{YËd
H$aVm h¡ Omo EH$ ~hþ-àmoQ>rZ n[aga H$s Ag|~br Ho$ {bE
ñHo$ ’$moëS> ~ZmVm h¡ {Ogo {S>J«oS>mogmo‘ H$hm OmVm h¡&
EZQ>rEM Q>oQ¡́‘a H$s {H«$ñQ>b g¨aMZm H$mo ñd §̀ Ho$ ê$n ‘|
Am¡a AmaEZE Ho$ gmW O{Q>bVm ‘| g‘mYmZ {H$`m J`m
h¡, {Og‘| go `h AZw‘mZ bJm`m Om gH$Vm h¡ {H$
AmaEZE AUw H$s 5’-A§V g¨doXZm EH$ gã ỳ{ZQ> Ho$ “g|ga
nm°Ho$Q>” ‘| H$s OmVr h¡ (Omo Adeof R169 Am¡a T170

em{‘b h¢) O~{H$ E§S>moÝ ỳpŠb`{b{Q>H$ pñH$eZ AmgÞ
gã ỳ{ZQ> H$s g{H«$` gmBQ> ‘| {H$`m OmVm h¡ ({Og‘|
Adeof D303 Am¡a S>r D346 em{‘b h¢)&

{nN>bo df© H$s [anmoQ>© ‘|, h‘Zo EZQ>rEM Am¡a
AmaEZEEg B© ‘| A§Va-g~ ̀ y{ZQ> nyaH$ Ho$ {bE AmZwd§{eH$
gmú` àXmZ {H$E Wo& Bg àH$ma, EZQ>rEM nm°brnoßQ>mBS²g
`m Vmo R169Q CËn[adV©Z (5’-E§S> g|qgJ H$mo g‘má
H$aZm) `m D303A `m D346A CËn[adV ©Z
(E§S>moÝ ỳpŠb`{b{Q>H$ J{V{d{Y H$mo g‘má H$aZm) ì`{º$JV
ê$n go KmVH$ Wo, bo{H$Z O~ gh-ì`{º$Ëd ì`dhm ©̀ Wo&
‘m°S>b `h h¡ {H$ CËn[adVu Cn{Zdoe hoQoamo-Amo{bJmo‘g©
Ho$ ê$n ‘| BH$Æ>o hmo gH$Vo h¢ O¡go AmaEZE 5’-E§S> g|qgJ
ŠbodoO Xmo CËn[adVu Cn{Zdoem| Ho$ ~rM H«$m°g-Amoda
VarHo$ go {H$`m Om gH$Vm h¡& dV©‘mZ df© ‘|, h‘ {dQ´mo
‘| A§Va-g~ ỳ{ZQ> nyaH$ {’$ZmoQ>mBn H$mo {’$a go J{R>V
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H$aZo H$m à`mg H$a aho h¢, {OgHo$ {bE h‘Zo A~ VH$
AmodaEŠgàog {H$`m h¡ Am¡a EZ-Q>{‘©Zb ê$n go CZHo$ Q>¡J
{H$E JE nm°brnoßQ>mBS²g H$mo ewÕ {H$`m h¡ Am¡a 5’

ao{S>`mob¡~ëS> AmaEZE Amo{bJmoÝ ỳpŠb`moQ>mBS> gãgQóQ> H$m
Cn`moJ H$aHo$ AmaZog B© Ho$ {bE E§S>moÝ ỳŠbrO Am‘mnZ
‘mZH$sH¥$V {H$`m h¡& nwZJ©R>Z H$s Amoa AmJo Ho$ à`moJ
àJ{V na h¢&

{nN>bo df© H$s [anmoQ>© ‘|, h‘Zo grEZQ>r joÌ H$mo {dfmº$Vm
àXmZ H$aZo Ho$ gmW `m CgHo$ {~Zm AmaEZEEg B©
nm°brnoßQ>mBS²g H$s AmodaEŠgàog {dfmº$Vm Ho$ AmYma na
àma§{^H$ g~yV ^r àXmZ {H$E Wo Am¡a AZw‘mZ bJm`m Wm
{H$ ̀ h Am§V[aH$ ê$n go Ag̈a{MV I§S> ~¡ŠQ>r[a`b gmBQ>moßbmÁ‘
‘| Oharbo EH$ÌrH$aU go JwOaVm h¡, O¡gm em`X Omo
EZm©Ho$[a`mo{Q>H$ H$mo{eH$mAm| ‘| E{‘bmoBOo{ZH$ ̀ m {à`moZmoOo{ZH$
àmoQ>rZ Ho$ {bE d{U©V h¡& dV©‘mZ df© ‘|, h‘Zo nw{ï> H$s h¡
{H$ n¥WH$ CTH nm°brnoßQ>mBS> joÌ H$m AmodaEŠgàog dmñVd
‘| B© H$mobmB© ‘| KmVH$ h¡, bo{H$Z `h KmVH$ JwUgyÌm| na
AmaEZEEg B© Ho$ ÄCTH  CËn[adV©Z dmbo CËn[adVu ‘|
H$‘ h¡& BZ n[aUm‘m| go nVm MbVm h¡ {H$ {dfmº$Vm g^r
CTH joÌm| Ho$ EH$ÌrH$aU Ho$ ~mX H$mo{eH$mAm| ‘| AmaEZEEg
B© J{V{d{Y Ho$ ZwH$gmZ Ho$ n[aUm‘ñdê$n h¡, Am¡a h‘ Bg
YmaUm H$m narjU H$aZo Ho$ {bE Am¡a à`moJ H$aZo H$s
à{H«$`m ‘| h¢&

PtsP-PtsO-PtsN ’$m°ñ’$mo[abo Am¡a nmoQ>o{e`‘ (K+)
CnmnM`

B©. H$mobmB© Am¡a Hw$N> ewJa Ho$ AÝ¶ OrdmUwAm| ‘| {d{eï>
AnQ>oH$ {gñQ>‘ Ho$ ‘mÜ¶‘ go ’$m°ñ’$moQ´m§g’o$ag {gñQ>‘
(nrQ>rEg) H$hm OmVm h¡& Am‘ Vm¡a na, nrQ>rEg ‘| EH$
‘ëQ>r àmoQ>rZ ’$m°ñ’$moabo hmoVm h¡ Omo ’$m°ñ’$moZmo{bàwdoQ>
(nrB©nr) go ’$m°ñ’o$Q> ‘moBQ>r H$mo gh-Am°ßQ>oQ> H$aVm h¡
{Ogo AmZo dmbr ewJa na ñWmZm§V[aV {H$‘m OmVm h¡& B©.
H$mobmB© ‘| PtsP-PtsO-PtsN em{‘b EH$ nrQ>rEg h¡,
{Og‘| nrB©nr-Am{lV ’$m°ñ’$mo[abo EH$ hr AZwH«$‘ ‘|
H$m‘ H$a ahm h¡& ¶h nrQ>rEg Šbm{gH$b ½byH$moO nrQ>rEg
Ho$ {bE g‘ê$n ‘mZm OmVm h¡& O~{H$, ½byH$moO nrQ>rEg
Ho$ {dnarV Z Vmo PtsP-PtsO-PtsN ’$m°ñ’$moaobo Ho$ {H$gr
^r {P„rXma KQ>H$, Am¡a Z hr nrQ>rEgEZ Ho$ ’$m°ñ’$mo-
ñdrH$m¶© gãgQóQ> kmV h¢&

h‘Zo nhbo PtsP-PtsO-PtsN ’$m°ñ’$mo[abo Am¡a gobwba K+

(nmoQ>o{e`‘) Am`Z M`mnM` Ho$ ~rM EH$ ̂ m¡{VH$ g¨~§Y

{M{ÌV {H$`m h¡& h‘mao AÜ``Z YcgO K+ efflux Q́m§gnmoQ>©a
Ho$ ZH$mamË‘H$ {Z`m‘H$ Ho$ ê$n ‘| dephospho-PtsN H$s
^mJrXmar H$mo em{‘b H$aVo h¢& ̀ h AdbmoH$Z na AmYm[aV
h¡ {H$ g^r K+ AnQ>oH$ {gñQ>‘ dmbo VZmd Ho$ EH$ “ptsN

CËn[adVu Cƒ ~mhar K+  gm§ÐVm ([K+]
es
), Ho$ ‘r{S>`m ‘|

AdéÕ hmo JE Wo, Omo {H$ KS Ho$ ê$n ‘| g¨X{ ©̂V EH$
{’$ZmoQ>mBn Wm& BgHo$ Abmdm, KS  {damoYm^mgr ê$n go
‘mnZo ̀ mo½` K+gr‘m go Ow‹S>m hþAm Wm {Ogo Kup O¡go K+

AnQ>oH$ àmoQ>rZ Ho$ Amoda EŠgàog Ûmam H$‘ {H$`m J`m
Wm& dmB©grOrAmo Ho$ Amoda EŠgàog na dÝ` àH$ma Ho$
VZmd ‘| ̂ r Bgr Vah Ho$ KS H$mo ̂ r àmá {H$`m J`m Wm
Omo {H$ K+ gr‘m go Ow‹S>m hþAm Wm Am¡a Kup H$s A{^ì`{º$
go X~m {X`m J`m Wm& A{V[aº$ AÜ``Zm| ‘| “ptsN

CËn[adVu Ho$ K+ gr‘m Ho$ H$maU hmoZo Ho$ H$maU
dephospho-PtsN  H$s AZwnpñW{V H$mo à^m{dV {H$`m
J`m& Cn ẁ©º$ AdbmoH$Z Bg YmaUm Ho$ AZwê$n h¢ {H$
dephospho-PtsN  YcgO K+ BâbŠg àmoQ>rZ H$m F$UmË‘H$
{Z`m‘H$ h¡&

hmb hr ‘| h‘Zo TrkA, TrkH, SapD  Am¡a SapF àmoQ>rZ
ẁº$ Trk K+ AnQ>oH$ {gñQ>‘ Ho$ CÎmoOH$ Ho$ ê$n ‘|

dephospho-PtsN H$s ̂ mJrXmar H$mo ZmoQ> {H$`m& VXZwgma,
EH$‘mÌ  K+  AnQ>oH$ {gñQ>‘ Ho$ ê$n ‘| EH$ VZmd ẁº$
{Q´H$ Ho$ “ptsN ì ẁËnÞ, H$‘ (1 E‘E‘) Am¡a Cƒ (115

{‘‘r) [K+]
e
 (Omo KS h¡) ‘| K+ gr{‘V d¥{Õ àX{e©V

H$aVm h¡ {Og‘| ‘r{S>`m hmoVm h¡& YcgO H$s AZwnpñW{V
Zo KS  H$mo X~m {X`m bo{H$Z Bggo à^m{dV Zht hþAm& H$‘
[K+]

e
 ‘mÜ`‘ ‘| K+ gr{‘V d¥{Õ& H«$mo‘mogmo‘b Kmdm| Zo

K+ AnQ>oH$ àmoQ>rZ Kup `m Q¡́H$ {gñQ>‘, AWm©V² SapD

Am¡a SapF  Ho$ ATP ~mB§qS>J g~ ỳ{ZQ²g Ho$ A{YH$ CËnmXZ
Ho$ {bE ào[aV {H$`m, Cnamoº$ VZmd Ho$ Xmohar K+ gr‘m
H$mo H$‘ {H$`m& A{YH$ CËnm{XV SapD/F  Ho$ à^md H$mo
EH$ H$m`m©Ë‘H$ Q¡́H$ H$s Amdí`H$Vm hmoVr h¡ Omo Q§́H$ K+

Q´m§gnmoQ>©a H$s {Z`m‘H$ JoqQ>J [a¨J Am¡a EH$ H$m`m©Ë‘H$ Q§́H$
H$m JR>Z H$aVr h¡& SapD/F  ̀ m TrkA Ho$ ñVam| H$mo “ptsN

CËn[adVu Am¡a JwUgyÌ A{^ì`{º$ ‘| {deof ê$n go
dephospho-PtsN ‘| H$‘ Zht {H$`m J`m Wm, H$‘ Am¡a
Cƒ [K+]

e
& XmoZm| AÜ``Zm| ‘| gr{‘V d¥{Õ Zht hþB© Wr&

h‘mao AÜ``Z Bg YmaUm H$m g‘W©Z H$a aho h¢ {H$
S>o’$moñ’$mo-PtsN Q¡́H$ Ûmam EQ>rnr ~mÜ`H$mar Ho$ ê$n ‘| H$m ©̀
H$a gH$Vm h¡, Omo Q́§H$ K+ Q́m§gnmoQ>©a H$s JoqQ>J [äJ h¡, Am¡a
Q´Šg {gñQ>‘ Ho$ ‘mÜ`‘ go K+  AnQ>oH$ H$mo CÎmo{OV H$aVm
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h¡& Trk Am¡a Kdp Ho$ ‘mÜ`‘ go K+  AnQ>oH$ na dephospho-

PtsN H$m CÎmoOH$ à^md (EH$ Am¡a à`moJembm Ûmam
nhMmZm J`m) EH$ Va’$ Q´m§gnmoQ>©a Am¡a Xygao na
dmB©grOrAmo Ho$ ‘mÜ`‘ go K+ flux na BgHo$ AdamoYH$
à^md Hw$N> pñW{V`m| Ho$ VhV Q´m§g‘oå~«oZ K+ flux Ho$
g‘Ýd` ‘| dephospho-PtsN Ho$ {bE H|$Ðr` ŷ{‘H$m H$m
g¨Ho$V h¡& dV©‘mZ AÜ``Zm| H$mo Bg YmaUm H$m narjU
H$aZo Ho$ {bE {ZX}{eV {H$`m OmVm h¡ {H$ dephospho-

PtsN- Ho$ gmW ~mVMrV H$a gH$Vm h¡, Am¡a BgH$m
narjU Xmo-hmB{~«S> {dûcofU Am¡a gh-ew{ÕH$aU AÜ``Zm|
Ûmam {H$`m Om ahm h¡&

hmb hr ‘| h‘Zo à‘mU àmá {H$E h¢ {H$ YajCSecDSecF

Q´m`‘ do[aE§Q> Omo B© H$mobmB© ‘| àmoQ>rZ òmd ‘| ‘Ü`ñWVm
H$aVm h¡, B© H$mobmB© ‘| K+ CnmnM` ‘| ^r em{‘b h¡,
AmZwdm§{eH$ Kmd Omo CZH$s J{V{d{Y H$mo Aj‘ H$aVo h¢,
ÄptsN CËn[adVu Ho$  KS H$mo X~mVo h¢& A{V[aº$ AmZwd§{eH$
AÜ``Z B§{JV H$aVo h¢ {H$ Iam~ YajC-SecD-SecF

J{V{d{Y {H$gr H$mo{eH$m na àXmZ H$aVr h¡, {Ogo A^r
VH$ K+ gr‘m go {ZnQ>Zo Ho$ {bE AkmV gmYZ h¢& `h
ImoO YajC-SecD-SecF J{V{d{Y H$mo naoemZ H$aZo dmbo
Kmdm| Ûmam ÄptsN CËn[adVu Ho$ KS Ho$ CÝ‘ybZ H$mo
g‘PmZo H$m AmYma àXmZ H$aVr h¡& A§V ‘|, h‘Zo Ü`mZ
{X`m h¡ {H$ goH S>r/ EpŠQ>{dQ>r ‘| {djmô  A{V[aº$ ê$n
go CZHo$ {P„r ~m`moOoZo{gg H$mo à^m{dV H$aHo$ Xmo K+

AnQ>oH$ {gñQ>‘ Kdp Am¡a TrkG/H H$s H$m ©̀àUmbr H$mo
H$‘ H$aZo bJVr h¡& Cnamoº$ {ZîH$fm] H$m nVm {H$`m Om
ahm h¡&

‘yb ŷV E{‘Zmo E{gS> Ho$ {Z`m©V na AÜ``Z

emoY Ho$ Bg KQ>H$ ‘| h‘Zo Eb-Am{O©{ZZ (-Arg) Am¡a
Eb-bmB{gZ (Lys) {Z m̀©VH$m| -ArgO Am¡a LysO na
AmZwd§{eH$ Am¡a eara{H«$`mË‘H$ AÜ``Z H$s gyMZm Xr
h¡& BgHo$ Abmdm, h‘Zo Eb-Am{O©{ZZ {Z`m©VH$ Ama
Omo Ho$ EH$ {dñV¥V {P„r Q>monmobm°Or ‘mZ{MÌ H$m {Z‘m©U
{H$`m h¡ Omo à{VñWm{nV {gñQ>rZ nhþ§M j‘Vm Am¡a
jmar` ’$m°ñ’o$Q>g g¨b`Z {dûcofU H$mo {Z`mo{OV H$aVm
h¡ Am¡a B©. H$mobmB© Ho$ gmBQ>moßbmpÁ‘H$ {P„r ‘| AnZo
Q´m§g-{P„r ho{bŠg Ho$ ñd^md Ho$ {bE EH$ ‘m°S>b H$m
àñVmd {X`m h¡& AmpIaH$ma h‘Zo B©-H$mobmB© Ho$ Eb-
Am{O©{Zb¡boZmBZ (Arg-Ala) S>m`noßQ>mBS> Ho$ à{VamoY
Ho$ AmZwd§{eH$  AmYma H$m AÜ``Z {H$`m h¡ Am¡a Ü`mZ

{X`m h¡ {H$ H$m’$s hX VH$ à{VamoY ydhE  H$s dÝ`
àH$ma H$s à{V H$s CnpñW{V go g¨~§{YV h¡ {OgH$m
CËnmX ~hþ Am¡f{Y Am¡a {df¡bo EŠgQ¯>μOZ (E‘EQ>r)
n[adma go g¨~§{YV EH$ Am§V[aH$ {P„r àmoQ>rZ H$mo
EZH$moS> H$aVm h¡& ArgO Ho$ à{VamoY ‘| ‘Ü`ñWVm ‘|
ArgO H$m ̀ moJXmZ H$‘ h¡& Bg KQ>Zm na h‘mao AmZwd§{eH$
Am¡a emar[aH$ AÜ``Z EH$ n[aÑí` Ho$ AZwê$n h¢ {Og‘|
‘mÜ`‘ ‘| Arg-Ala S>mBnoßQ>mBS> H$s ‘m¡OyXJr EH$ AkmV
emar[aH$ Xmof (Am|) H$m H$maU ~ZVr h¡ Omo gmBQ>ßbmÁ‘
‘| AmO©Ho$ AË`{YH$ ñVa go g¨~§{YV Zht hmo gH$Vr h¡
Am¡a {H$ ArgO Am¡a YdhE  Arg-Ala {Z`m©V H$aHo$
g¨̂ m{dV ê$n go Xmof (Am|) H$mo H$‘ H$aVm h¡& BgHo$
Abmdm, `h AZw‘mZ bJm`m J`m h¡ {H$ Arg-Ala em`X
EH$ E§Q>r‘mBH«$mo~m`b `m¡{JH$, YdhE (Am¡a -ArgO) Ho$
{bE AkmV, ñdm^m{dH$ ê$n go hmoZo dmbo gãgQóQ> Ho$
{bE àm°Šgr Ho$ ê$n ‘| H$m ©̀ H$a gH$Vm h¡&

LysO Ho$ g¨aMZm H$m ©̀ g¨~§Ym| H$mo àmá H$aZo Ho$ {bE,
h‘Zo LysO Ho$ {P„r Q>monmobm°Or H$mo {M{ÌV H$aZo Ho$ {bE
AÜ``Z ewê$ {H$E h¢& Bg g¨~§Y ‘| h‘Zo LysO Ho$
Q>monmobm°Or H$s Om§M Ho$ {bE I§S> {d{eï> [anmoQ>©a g¨b`Z
àm¡Úmo{JH$s H$mo {Z`mo{OV {H$`m h¡& h‘Zo LysO-PhoA-
àmoQ>rZ hmB{~«S> H$m EH$ goQ> ~Zm`m h¡ {Og‘| LysO

àmoQ>rZ goJ‘|Q> go AbJ hmoZo dmbr LysO  àmoQ>rZ goJ‘|Q>
hmoVr h¡, Omo ’$sg (jmar` ’$m°ñ’o$Q>og) go BgHo$ {g¾b
AZwH«$‘ H$s H$‘r hmoVr h¡& BZ LysO-PhoA Ho$ {dûcofU
go g̈Ho$V {‘bVm h¡ {H$ {b`mogmo H$m gr-Q>{‘©Zg noarßbmÁ‘
‘| pñWV h¡ Am¡a LysO H$s Q>monmobm°Or Bg YmaUm Ho$
AZwê$n h¡ {H$ LysO Q´m§g‘oå~«oZ S>mo‘oZ bo gH$Vm h¡ {Og‘|
AmR> Q´m§g‘oå~«oZ goJ‘|Q> em{‘b h¢& dV©‘mZ ‘| h‘
à{VñWm{nV {gñQ>rZ nhþ§M j‘Vm H$m Cn`moJ H$a LysO

Q>monmobm°Or Ho$ g¨H$ën H$mo ~‹T>mZo ‘| bJo hþE h¢&

H$m o{eH$m {d^mOZ H$s {dH$mg Xa na {Z^©a
‘m°S>çyboeZ ‘| ~ogb (p)ppGpp H$s ^y{‘H$m H$mo
g‘PZm

Bg à`moJembm Ho$ {nN>bo H$m ©̀ go ̀ h Xem©̀ m J`m h¡ {H$
AmYma ŷV (p)ppGpp Ûmam FtsZ Ho$ ñVa H$m YZmË‘H$
ê$n go {d{Z`‘Z H$aZo dmbo H$mo{eH$m {d^mOZ H$m
{Z`‘Z hmoVm h¡, Omo g¨aMZmË‘H$ àmoQ>rZ h¡ Am¡a goßQ>‘
Ho$ {Z‘m©U ‘| em{‘b h¡& ̀ h {Z`‘Z, Omo gm‘mÝ`  d¥{Õ
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n[apñW{V`m| Ho$ VhV H$mo{eH$m {d^mOZ Ho$ aIaImd Ho$
{bE A{Zdm ©̀ Zht h¡, BgHo$ {bE `h A{Zdm ©̀ h¡ {H$
bm°Z àmo{Q>Eg H$s AZwnpñW{V ‘| goßQ>‘ H$m {Z‘m©U {H$`m
OmE& Xygam àH$ma g¨ûco{fV [’$ZmoQ>mBn h¡ Omo  SulA-
àmoQ>rZ H$s ~‹T>r hþB© J{V{d{Y Ho$ n[aUm‘ñdê$n CËnÞ$
hmoVm h¡, Omo FtsZ H$m ©̀ H$m g¨X‘H$ h¡ Am¡a gm‘mÝ` Vm¡a
na bm°Z àmo{Q>Eg Ûmam {dI§{S>V hmoVm h¡& EH$ g¨~§{YV
AÜ`¶Z ‘| `h XoIm J`m Wm {H$ (p)ppGpp qgWog OrZ
relA ‘| eyÝ`  CËn[adV©Z go hmBnmo‘m°{’©$H$  ftsZ84 E{bb
H$s CnpñW{V ‘| d¥{Õ ‘| Xmof hmoVm h¡& BZ ’$sZmoQ>mBnm| Ho$
AmYma na, ‘Ü`dVu CËn[adV©Z `m ßbmpñ‘S> Amoda-
EŠgàoeZ bmB~«oar Ho$ Cn`moJ go relAftsZ84 {dH$mg Xmof
Ho$ AmZwd§{eH$ g̈X‘H$m| H$s nhMmZ H$aHo$ H$mo{eH$m {d^mOZ
Ho$ ‘m°S>çyboeZ ‘| (p)ppGpp H$s ŷ{‘H$m H$mo g‘PZo Ho$
{bE EH$ AZwdm§{eH$ AÜ``Z ewê$ {H$`m J`m Wm&

$[anmo{Qª>J Ad{Y ‘| {H$E JE H$m`m] ‘| h‘Zo AmZwd§{eH$
X‘ZH$Vm©Am| H$mo CËn[adV©Z H$m ñWmZm§V[aV H$aHo$,
àË`mmer OrZ go ~mha {ZH$bVo hþE Am¡a gmW hr OrZ
Amoda-EŠgàoeZ H$mo ~hþ-à{V{b{n ßbmpÁ‘S> bmB~«oar
H$m Cn`moJ H$aHo$ àmá {H$`m Am¡a CÝh| ‘¡n {H$`m& h‘Zo
{XIm`m {H$ àË òH$ X‘ZH$mar CËn[adV©Z Am¡a A{V
A{^ì`{º$ dmbo X~mZo dmbo ftsZ84, relAftsZ84 Am¡a
relAlon {dH$mg Xmof H$mo X~mZo ‘| gj‘ Wo, `h ~VmVo
hþE {H$ {d{^Þ AmZwd§{eH$ n¥ð> ŷ{‘ ‘| d¥{Õ Ho$ {bE EH$
Am‘ AmU{dH$ AmYma Wm& Bg AÜ``Z go àmá Am§H$‹S>m|
Zo H$mo{eH$m {d^mOZ Am¡a ’¡$Q>r E{gS> / ’$m°ñ’$mobmB{nS>
g¨ûcofU H$s à{H«$`mAm| Ho$ ~rM H«$m°g-Q>m°H$ Ho$ ApñVËd
H$m gwPmd {X`m& {deof ê$n go, S>oQ>m Zo EH$ ‘m°S>b H$m
g‘W©Z {H$`m, {Og‘| H$mo{eH$m ‘| H$mo{eH$m {d^mOZ
j‘Vm ‘| H$‘r ’¡$Q>r E{gS> O¡d g¨ûcofU H$s H$‘ Xa go
‘wAmdOm {X¶m Om gH$Vm h¡&

glpD CËn[adVu ‘| p½bgam°b ào[aV {dH$mg R>hamd
Ho$ AmZwd§{eH$ Am¡a AmpÊdH$ bjUm| H$m dU©Z

`h [anmoQ>© {H$`m J`m h¡ {H$ p½bgam°b `m p½bgam°b-3-
nr go ào[aV d¥{Õ H$s éH$mdQ> B©. H$mobmB© Ho$ glpD

CËn[adVu ‘| XoIr JB©, {Og‘| Ý ỳpŠb`moQ>mBS> Ho$ ñVam| ‘|
g‘dVu H$‘r hþB©, Bg à^md H$m AmpÊdH$ AmYma Añnï>
~Zm hþAm h¡& h‘mao n[aUm‘m| Ho$ AmYma na h‘mam
àñVmd h¡ {H$ p½bgam°b Ûmam CÔr{nV d¥{Õ ñQ>o{gg

nrAmanrnr g¨ûcofU Ho$ g¨X‘Z go hmoVm h¡, {Oggo ß ỳ[aZ
Ý ỳ[Šb`moQ>mBS> nyb ‘| H$‘r hmoVr h¡& `h nrAmaEg
(nrAmanrnr qgWog) J{V{d{Y Ho$ H$maU hmo gH$Vm h¡
{OgHo$ ~mX EQ>rnr H$m [agmd Am¡a A{Z`§{ÌV GlpK

J{V{d{Y Ho$ H$maU ES>rnr H$m g¨M` hmoVm h¡& `h
p½bgam°b-3-nr Ûmam CÔr{nV ñQ>o{gg Ho$ {bE Zht H$hm
Om gH$Vm Š`m|{H$ nrAmanrnr nyb ‘| H$‘r Ý ỳpŠb`moQ>mBS>
Ho$ g‘dVu hmoVr h¡&

Bg [anmo{Qª>J Ad{Y ‘| h‘Zo narjU {H$`m h¡ {H$ `{X
Ý`ypŠb`moQ>mBS> H$s H$‘r glpD CËn[adVu ‘| p½bgam°b
/ p½bgam°b-3-nr Ûmam àXÎm {dH$mg AdamoY Ho$ H$maU
h¡& Eogm H$aZo Ho$ {bE, h‘Zo nyN>m {H$ Ý ỳpŠb`moQ>mBS²g
H$s B§Q´mgoë ỳba gm§ÐVm H$mo ~‹T>mZo, {deof ê$n go ew{Õ`m|
H$s, {OZH$s gm§ÐVm ‘| H$‘r AmB© h¡, p½bgam°b `m
p½bgam°b-3-nr H$s CnpñW{V ‘| ½b¡S> S>r CËn[adVu Ho$
{dH$mg H$m g‘W©Z H$a gH$Vr h¡& ̀ h ~Vm`m J`m h¡ {H$
ß ỳarZ Ý ỳpŠb`moQ>mBS²g H$s B§Q´mgoë ỳba EH$mJ«Vm H$mo gsk3

CËn[adV©Z H$s CnpñW{V ‘| J«oZmo{gZ Ho$ gmW {dH$mg
‘mÜ`‘ H$mo nyaH$ H$aHo$ ~‹T>m`m Om gH$Vm h¡& gsk3  H$m ©̀
CËn[adV©Z H$m EH$ bm^ h¡ Omo OrQ>rnr Ûmam ’$sS>~¡H$
AdamoY Ho$ {bE à{VamoYr ½ ỳZmo{gZ H$mBZog àmoQ>rZ àXmZ
H$aVm h¡, {Oggo OrE‘nr Ho$ S>r-X‘Z {H$E JE g¨ûcofU
H$s Amoa AJ«ga hmoVm h¡ Am¡a EQ>rnr Am¡a OrQ>rnr ñVa ‘|
d¥{Õ hmoVr h¡& gsk3  CËn[adVu ‘|, ß ỳarZ Ý ỳpŠb`moQ>mBS>
nyb ‘| d¥{Õ Ho$ gmW-gmW JwAmZmogmBZ nyaH$ Ho$ ~mX,
ỳQ>rnr nyb ‘| H$‘r, ppGpp nyb ‘| d¥{Õ Am¡a {hpñQ>S>mBZ

Am¡a Q´m`ßQ>mo’$mZ Ho$ {bE H$‘r (nrQ>agZ gr, 1999,
Oo~rAmoEbHo$‘, 274: 5348-5356)& My§{H$ prs-1 H$mo
JwAmZmogmBZ ào[aV {dH$mg Xmof Ho$ AmZwd§{eH$  X~mZo
dmbo Ho$ ê$n ‘| nhMmZm J`m Wm, Bg{bE ̀ h àñVm{dV
{H$`m J`m Wm {H$ PRPP nyb ‘| H$‘r go CËnÞ hmoZo dmbo
BZ Cnamoº$ n[adV©Zm| ‘| {àŠg J{V{d{Y (nrQ>agZ gr,
1999) Ho$ AdamoY Ho$ ~mX CËnÞ hþAm& BZ {ZîH$fm] Ho$
AmYma na, {dH$mg Ho$ g‘Pm¡Vm {H$E {~Zm gobwba
ß ỳ[aZ Ý ỳpŠb`moQ>mBS> EH$mJ«Vm H$mo ~‹T>mZo Ho$ {bE, h‘Zo
gsk3 deoDudp VZmd H$m {Z‘m©U {H$`m Am¡a Bgo J«oZmo{gZ,
ỳ[aS>mBZ, {hpñQ>S>mBZ Am¡a Q´m`ßQ>mo’$mZ Ho$ {dH$mg ‘mÜ`‘

Ho$ nyaH$ Ho$ ~mX Bgo gwg¨d{Y©V {H$`m&

`h nyN>Zo Ho$ {bE {H$ Š`m ß ỳarZ Ý ỳpŠb`moQ>mBS> nyb ‘|
d¥{Õ Zo ½bmBS>a CËn`[adVu ‘| p½bgam°b / p½bgam°b-
3-nr ào[aV ñQ>o{gg H$mo H$‘ {H$`m h¡, h‘Zo glpDgsk3
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deoDudp quadruple CËn[adVu H$m {Z‘m©U {H$`m Am¡a
p½bgam°b / p½bgam°b-3-nr H$s CnpñW{V ‘| BgH$s
d¥{Õ H$m AÜ``Z {H$`m& h‘Zo XoIm {H$ ½bmBH$mo{eH$m-
3-nr ào[aV ñQ>o{gg H$mo H$m’$s H$‘ {H$`m J`m Wm bo{H$Z
p½bgam°b ào[aV ñQ>o{gg Aà^m{dV Wm& {XbMñn ~mV
`h h¡ {H$ ỳQ>rnr nyb ({dH$mg ‘mÜ`‘ ‘| ỳ[aS>mBZ H$s
CnpñW{V Ho$ ~mdOyX) ‘| VoOr go H$‘r p½bgam°b nyaH$
Ho$ ~mX XoIr JB© Wr, bo{H$Z p½bgam°b-3-nr Zht ~VmVr
h¡ {H$ `yQ>rnr nyb H$s H$‘r {dH$mg H$s éH$mdQ> Ho$ {bE
{Oå‘oXma hmo gH$Vr h¡& ̀ o n[aUm‘ {XImVo h¢ {H$, glpD

CËn[adVu n¥ð> ŷ{‘ ‘|, gobwba Ý ỳpŠb`moQ>mBS> nyb na
p½bgam°b H$m à^md {^Þ hmoVm h¡ Š`m|{H$ Ý ỳpŠb`moQ>mBS>
Ho$ B§Q´mgoë ỳba nyb H$mo ~Xb {X`m OmVm h¡, AWm©V²,
ỳQ>rnr ñVa Omo AÝ`Wm dÝ` àH$ma H$s n¥ð> ŷ{‘ ‘| H$m’$s

naoemZ Zht hmoVm h¡, O~ VoμOr go KQ>Vm h¡ ß ỳ[aZ
Ý ỳpŠb`moQ>mBS> nyb D$§Mm H$a aho h¢& Bg à^md Ho$
AmU{dH$ AmYma H$s Om§M H$s Om ahr h¡&

‘O~yV à{V{H«$`m Ho$ àdY©Z ‘| ñnmo Q>r Am¡a OrnrnrE
H$s ŷ{‘H$m na AÜ``Z

h‘Zo ‘O~yV Ý ỳpŠb`moQ>mBS²g Ho$ g¨M` ‘| EH$ Agm‘mÝ`
n¡Q>Z© ZmoQ> {H$`m Wm, (p)ppGpp, SpoT  H$s H$‘r Ho$ ~mX
`m O~ SpoT> H$s H$‘r `m hmBS´mobog XmofnyU© SpoT

CËn[adVu ‘| `m nyar AZwnpñW{V ‘| A‘rZmo E{gS> H$‘r
Ûmam ‘O~yV à{V{H«$`m H$mo CÎmo{OV {H$`m OmVm h¡ SpoT

>H$m¶© H$m& BZ eVm] ‘| go àË òH$ Ho$ VhV, ppGpp H$m
g¨M` Wm bo{H$Z pppGpp Zht Wm& O~ h‘Zo pppGpp

hmBS´moboO GppA- Ho$ {ZpîH«$`Vm go BZ n[apñW{V`m| ‘|
(p)ppGpp nyb ~‹T>mZo H$s ‘m§J H$s, Vmo h‘Zo (p)ppGpp

Ho$  RelA--{Z ©̂a g̈ûcofU go Ow‹S>o H¥${Ì‘ {dH$mg AdamoY
H$mo XoIm& h‘Zo `h ^r XoIm {H$, SpoT hmBS´mobog
J{V{d{Y H$s AZwnpñW{V Ho$ ~mdOyX, E{‘Zmo E{gS>
H$‘r Ho$ ~XbZo> Ho$ ~mX, {dH$mg A§Vamb Ho$ ~mX {’$a
go ewê$ hþAm Am¡a ppGpp Ho$ AnKQ>Z go Ow‹S>m hþAm Wm&

h‘mao AÜ``Z Zo nhbr ~ma, E‘rZmo E{gS> H$‘r H$s
AZwnpñW{V ‘| H$mo{eH$m ‘| RelA--{Z ©̂a ‘O~yV à{V{H«$̀ m
H$mo g{H«$` H$aZo Ho$ {bE ‘O~yV Ý ỳpŠb`moQ>mBS> pppGppH$s
j‘Vm H$mo àH$Q>> {H$`m h¡& `h g{H«$`U Xmo pñW{V`m| Ho$
VhV ñnï> h¡ Š`m|{H$ ~ogb pppGpp nyb GppA Ho$
{ZpîH«$`Vm Ho$ ‘mÜ`‘ go ~‹T>m`m J`m h¡& EH$, O~ dÝ`
àH$ma H$s RelA - J{V{d{Y hmoVr h¡ Am¡a SpoT hmBS´moboO

J{V{d{Y H$‘ hmo OmVr h¡, Am¡a Xmo, O~ SpoT H$m`m]
(qgWog Am¡a hmBS´mobog XmoZm|) H$s nyar AZwnpñW{V ‘|
RelA- J{V{d{Y H$‘ hmo OmVr h¡& `h ñnï> Zht h¡ {H$
‘O~yV à{V{H«$`m H$s pppGpp g̈Mm{bV g{H«$`U emar[aH$
hmo gH$Vr h¡, AWm©V² B© H$mobmB© ‘| Hw$N> pñW{V`m| Ho$ VhV
‘O~yV à{V{H«$`m ‘| ̀ moJXmZ XoVm h¡& O~{H$, ̀ h XoIVo
hþE {H$ H$R>moa à{V{H«$`m ~¡ŠQ>r[a`m ‘| g¨a{jV h¡ Am¡a
(p)ppGppH$m ~ogb ñVa Am¡a g¨ûcofU Am¡a hmBS´mo{b{gg
H$s j‘Vm  (p)ppGpp ~¡ŠQ>r[a`m Ho$ ~rM Am¡a n`m©daU
g¨Ho$V Ho$ AmYma na ~¡ŠQ>r[a`m Ho$ ~rM {^Þ hmoVr h¡,
`h H$ënZm H$s Om gH$Vr h¡ {H$ RelA  ‘Ü`ñW g¨ûcofU
(p)ppGpp Hw$N> emar[aH$ pñW{V¶m| Ho$ VhV pppGppÛmam
g{H«$` {H$`m Om gH$Vm h¡&

h‘Zo mutT Am¡a nudG OrZ H$mo ‘ëQ>r-H$m°nr gàogg© Ho$
ê$n ‘| nhMmZm Omo “spoT  Am¡a “spoT “- Cn ôXm| Ho$
{dH$mg Xmof H$mo ~Mm`m& å ỳQ> EH$ Ý¶y{S>ŠghmBS´moboOoO
h¡ {OgH$m àmW{‘H$ gobwba H$m¶© S>rEZE ‘| å ỳQ>oOo{ZH$
Ý ỳpŠb`moQ>mBS> 8-Am°Šgmo-S>rOrQ>rnr Ho$ JbV g῭ moOZ
H$mo amoH$Zo Ho$ {bE h¡& O~{H$, {dQ´mo ‘|, `h g^r 8

Ý ỳpŠb`moQ>mBS> H$mo hmBS´mobmBO H$aZo Ho$ {bE nm`m J`m
Wm& h‘mao ZVrOo ~VmVo h¢ {H$ CËn[adVu {ddmo ‘|
‘O~yV Ý ỳpŠb`moQ>mBS> H$mo hmBS´mobmBO H$aZo ‘| gj‘
h¡& NudG Zmo{S>Šg hmBS´mobog n[adma H$m gXñ` ̂ r h¡ Omo
nmB[a{‘S>mBZ (S>oŠgr) Ý`ypŠb`mogmBS> Q´mB’$m°ñ’o$Q> Ho$
hmBS´mo{b{gg Ho$ {bE Cƒ {d{eï>Vm {XImVm h¡& BgH$m
ng¨XrXm gãgQóQ> 5-hmBS´m°Šgr-grQ>rnr àVrV hmoVm h¡&
h‘mao ZVrOo ~VmVo h¢ {H$ ZyS> {ddmo ‘| ‘O~yV
Ý ỳpŠb`moQ>mBS> H$mo hmBŚmobmBO H$aZo ‘| gj‘ h¡& {XbMñn
~mV ̀ h h¡ {H$ BZ àmoQ>rZ XmoZm| Zo AnZr A{V A{^ì`{º$
H$s AZwnpñW{V ‘| “spoT VZmd ‘| ‘O~yV à{V{H«$`m Ho$
Xm¡amZ pppGpp  Ho$ g¨M` H$m g‘W©Z {H$`m&
2017 ‘| àH$meZ

- eyÝ¶ -

2018 ‘| àH$meZ (31 ‘mM© 2018)

aKwZmWZ, EZ., Ama. E‘., H$mßerH$a, Oo., E‘. brbm,
Oo. ‘{bH$mOw©Z, nr. ~wbmoH$, Oo. Jm¡arem§H$a. 2018.
OrZmo‘ dmBS>. [aboeZ{en {~Q>{dZ Ama-byn ’$m°‘}eZ
E§S> E§Q>rg|g Q´>m§g{H«$ßemZ BZ Ego[a{e¶m H$mobr. Ý¶yp³bH$

E{gS> [agM© (àog ‘|).
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CÔoí¶

1. H$mo{eH$m MH«$ {d{Z`‘Z ‘| H3K4 EME‘Q>r
H$s J¡a-H¡$Zmo{bH$ ŷ{‘H$mAm| H$m AÜ``Z&

2. nwZamdV©H$ J¡a-H$moqS>J joÌm| Ho$ {d{Z`‘Z ‘|
H3K4 EME‘Q>r H$s ̂ y{‘H$m

n[a¶moOZm 1 : H$mo{eH$m MH«$ {d{Z`‘Z ‘| H3K4

EME‘Q>r H$s J¡a-H¡$Zm o{bH$ ^y{‘H$mAm| H$m
AÜ``Z&

${hñQ>moZ 3 bmBgmBZ 4 {hñQ>moZ ‘o{WbQ´m§g’o$ag (H3K4

EME‘Q>r) H$s J{V{d{Y`m§ g{H«$` OrZ A{^ì`{º$ go
Ow‹S>r hþB© h¢, bo{H$Z gob MH«$ {d{Z`‘Z ‘| CZH$s gQ>rH$
ŷ{‘H$m A~ Iwb ahr h¡& Bg n[a`moOZm ‘|, h‘ Bg

H«$mo‘¡{Q>Z-g¨emo{YV H$m°åßbo³g-E‘EbEb Ho$ gXñ`m| ‘|
go EH$ H$m AÜ``Z H$aHo$ H3K4  EME‘Q>r H$s ‘AÝ`’
ŷ{‘H$mAm| H$mo XoI aho h¢- Omo MLL H$mo{eH$m MH«$

{d{Z`‘Z H$mo à^m{dV H$aVo h¢&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE
H$m¶© H$m gmam§e (31 ‘mM©, 2017 VH$)

h‘Zo {XIm`m {H$ MLL/WDR5  H$m°åßboŠg H$m ZwH$gmZ
‘mBQ>mo{gg Ho$ ‘mÜ`‘ go àJ{V ‘| Xoar H$aVm h¡ Am¡a

H$mo{eH$m MH«$ {Z¶‘Z à¶moJembm
Or1 go Eg àmdñWm ~‹T>V ‘| à^mdH$ àmoQ>rZm| H$s ŷ{‘H$m H$mo ñnîQ> H$aZm

g§H$m¶ ídoVm Ë¶mJr ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ Am{‘a Abr d[aîR> AZwg¨YmZ AÜ¶oVm
Om’$a C„mh OaJa d[aîR> AZwg¨YmZ AÜ¶oVm
ñdm{V Mmo{S>goQ²>Q>r d[aîR> AZwg¨YmZ AÜ¶oVm
A{‘V ‘hoÝXa H$amobo d[aîR> AZwg¨YmZ AÜ¶oVm
H$m¡{eH$m Hw$‘ma ‘{bH$ H${ZîR> AZwg¨YmZ AÜ¶oVm
AmH$me {Z{VZ {MZMmobo H${ZîR> AZwg¨YmZ AÜ¶oVm
H¡$ga Ah‘X bmoZ H${ZîR> AZwg¨YmZ AÜ¶oVm
A{XVr Aamoam H${ZîR> AZwg¨YmZ AÜ¶oVm

AÝ` gXñ¶ dr EZ e¡bOm VH$ZrH$s A{YH$mar
Zr‘BZ|J hmo{H$n n[a`moOZm EgAmaE’$ ({Xg¨~a 2017 go)

gh¶moJH$Vm© Xo~~«Vm {dœmg ^maVr` agm`Z {dkmZ g¨ñWmZ, H$mobH$mVm
AmZ§X am‘Q>oHo$ VoOnwa {dœ{dÚmb`, VoOnwa

JwUgyÌ g¨aoIU Ho$ gmW-gmW ‘mBQ>mo{gg ‘| pñn§S>b
JR>Z ‘| H$‘r AmVr h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)
h‘Zo nhbo E‘EbEb- Am¡a WDR5-AnyU© H$mo{eH$mAm|
‘| b§~o àmo-‘oQ>m’o$g H$mo XoIm Omo JwUgyÌ g‘yh ‘| Xmof
Am¡a / `m JwUgyÌm| Ho$ AZwb¾H$ ‘| ‘mBQ>mo{Q>H$-pñn§S>b
‘mBH«$moQ́ã ỳb (E‘Q>r) H$mo g̈Ho$V H$aVm h¡& MLL/WDR5

H$m°åßbo³g Ho$ gmW A§V:{H«$`m H$aZo dmbo àmoQ>rZ H$s
nhMmZ H$aZo Ho$ {bE, h‘Zo hobm H$mo{eH$mAm| go Q>|S>o‘
E{μ’${ZQ>r ß ỳar{’$Ho$eZ H$m àXe©Z {H$`m Omo ñnï> ê$n go
{Q´nb-E{nQ>m°n (Eg-àmoQ>rZ, âb¡J Am¡a ñQóßQ>m{d{S>Z-
~§YZH$mar noßQ>mBS>; EgE’$~r) - ‘mg ñnoŠQ́mo‘oQ́r {dûcofU
Ho$ Ûmam ñQóßQ>m{d{S>Z-EJ«mogmoO ~rS> Am¡a Eg-àmoQ>rZ-
EJamoO ~rS> H$m Cn`moJ H$aVo hþE b{jV WDR5 ì`º$
H$aVm h¡& h‘mao ‘mg ñnoŠQ´mo‘oQ´r AÜ``Zm| ‘| WDR5 Ho$
aIaImd ~§YZH$mar ^mJrXmam| Ho$ ê$n ‘| H$mBZog 2A-,
5A- Am¡a S>m`ZoZ ^mar l¥§Ibm H$s nhMmZ H$s& {deof
ê$n go, H$mBZog 13  n[adma àmoQ>rZ, Kif2A

h‘mao SFB-WDR5 nwb S>mCZ ‘| AË`{YH$ g‘¥Õ Wm&
O~{H$, My§{H$ Bg n[adma Ho$ g^r VrZ gXñ`- Kif2A,

Kif2B, Am¡a Kif2C - ‘mBQ>mo{gg ‘| em{‘b h¢, {deof



45

ê$n go pñn§S>b Ag|~br Am¡a JwUgyÌ g‘yh, h‘Zo VrZm|
Ho$ gmW A§V:{H«$`m AÜ``Z H$aZo H$m {ZU©̀  {H$`m& Bgr
àH$ma, h‘Zo Kif5A- - H$mBZog-1 n[adma Ho$ VrZ gXñ`m|
‘| go EH$ H$mo nhMmZ {b`m- A§V:{H«$`m Ho$ Xm¡amZ ̂ mJrXma
Ho$ ê$n ‘|& O~{H$, Kif5A {deof ê$n go Ý ỳam°Ýg ‘| ì`º$
{H$`m J`m h¡, {Og‘| h‘mao nmañn[aH$ {dûcofU ‘|
JwUgyÌ g¨aoIU ‘| [anmoQ>© H$s JB© ŷ{‘H$m Ho$ gmW, h‘Zo
gd©ì`mnr ì`º$ Kif5B H$mo em{‘b {H$`m h¡& A§V ‘|,
h‘Zo h‘mao ‘mg ñnoŠQ´mo‘oQ´r {dûcofU ‘| S>m`ZoZ nm`m&
S>m`ZoZ gmBQ>moßbmpÁ‘H$ hodr MoZ (DYNC1H1) H$B© S>m`ZoZ
Am¡a S>m`Z¡pŠQ>Z gã ỳ{ZQ²g Ho$ EH$ ~hþAm`m‘r H$m°åßboŠg
‘| hmoVm h¡, Am¡a pñn§S>b Ag|~br Am¡a JwUgyÌ g‘yh
g{hV H$B© ‘mBQ>mo{Q>H$ à{H«$`mAm| ‘| ŷ{‘H$m {Z^mZo Ho$
{bE ^r OmZm OmVm h¡& `h {ZYm©[aV H$aZo Ho$ {bE {H$
Š`m h‘mao àmoQ>rZ S>m`ZoZ ‘moQ>a H$m°åßboŠg Ho$ gmW A§V:{H«$̀ m
H$aVo h¢, h‘Zo AnZo A§V:{H«$`m Ho$ AÜ``Zm| ‘| S>m`{ZZ
B§Q>a‘r{S>EQ> MoZ (DYNC1I2), Am¡a S>m`Z¡pŠQ>Z g~ ̀ y{ZQ>
p150 (DCTN1) O¡go AÝ` gã ỳ{ZQ²g H$m BñVo‘mb {H$`m&
nhMmZo JE (Am¡a AÝ¶ àË¶mer) àmoQ>rZ Ho$ gmW A§V:{H«$¶m
H$s {d{eï>Vm H$mo à‘m{UV H$aZo Ho$ {bE, h‘Zo ‘mBQ>mo{Q>H$
ê$n go qgH«$moZmBμO H$s JB© hobm H$mo{eH$mAm| H$m Cn¶moJ
ñWmZr¶H$aU Am¡a E{’${ZQ>r ß¶y[a{’$Ho$eZ (EbEnr) -
b{jV ~¡ŠQ>r[a¶b H¥${Ì‘ H«$mo‘mogmo‘ Q´m§gOoÝg H$mo AnZo
‘yb à‘moQ>am| (E. {h‘¡Z; nm°ga EQ> Am°b, ZoQ>. ‘¡WmoS²g,
2008 H$s Amoa go EH$ CXma Cnhma) Ho$ à^md ‘| ñnï> ê$n
go ì¶º$ {H$¶m& BZ àmoQ>rZm| ‘| E{’${ZQ>r ß¶yar{’$Ho$eZ Ho$
{bE Eg-àmoQ>rZ Q>¡J Am¡a ñWmZr¶H$aU Ho$ {bE OrE’$nr
(nm°ga EQ> Am°b, ZoQ>. ‘¡WmoS²g, 2008) Ho$ gmW gr-
Q>{‘©Zg g¨b¶Z hmoVm h¡& Cnamoº$ C{„pIV EbEnr
b{jV {H$E JE àmoQ>rZ Eg-àmoQ>rZ EJamoO ~rS> H$m
Cn¶moJ H$aHo$ nwb-S>mCZ Wo Am¡a E‘EbEb H$m°åßboŠg
Ho$ Cn{Zdoem| Ho$ gmW CZH$s A§V:{H«$¶m Ho$ {bE Om§M H$s
JB© Wr& WDR5 Ho$ ê$n ‘|, bo{H$Z RbBP5 ¶m -Ash2L

Zht, AÝ¶ àmoQ>rZ H$m°åßboŠg (d¡Z Zyb¢S> EQ> Ab, ‘mob
gob ~m¶mob 2013) ‘| nm¶m J¶m h¡, h‘Zo RbBP5  H$m
Cn¶moJ ¶h nw{ï> H$aZo Ho$ {bE {H$¶m Wm {H$ A§V:{H«$¶m
dmñVd ‘| E‘EbEb H$m°åßboŠg Ho$ gmW Wr ¶m Zht&
WDR5 Am¡a RbBP5 H$mo N>mo‹S>H$a, g^r EbEnr Q>¡J {H$E
JE àmoQ>rZ ‘|, OrE’$nr â¶yÁS> {H$Zo{gZ ¶m S>m‘ZoZ
àmoQ>rZ Eg-àmoQ>rZ ({MÌ   E, E§Q>r-OrE’$nr E§Q>r~m°S>r
Bå¶yZmoãbm°Q> XoI|) Ho$ gmW nwb S>mCZ ‘| g‘¥Õ hmo J¶m
Wm& A§V:{H«$¶m Ho$ {bE MoH$ {H$E OmZo na, Ho$Zo{gZ 13-

n[adma Ho$ gXñ¶m|, Kif2A Am¡a Kif2C Zo A§VOm©V WDR5

Am¡a RbBP5 H$s n¶m©á ‘mÌm H$mo nwb S>mCZ {H$¶m& Bgr
àH$ma, Kif2B, Kif5A, Kif5B, Am¡a g^r S>m¶ZoZ g~¶y{ZQ²g
(DYNC1H1, DYNC1I2 Am¡a DCTN1) Zo WDR5 Am¡a
RbBP5 ({MÌ 1 E) Ho$ gmW A§V:{H«$¶m {XIm¶r& [hbm
H$mo{eH$mAm| Zo ñnï> ê$n go EgE’$~r Q>¡J {H$E JE
OrE’$nr H$mo ì¶º$ H$aVo hþE WDR5 Am¡a RbBP5 àmoQ>rZ
Ho$ gmW H$moB© A§V:{H«$¶m Zht H$s& h‘Zo WDR5 Am¡a
RbBP5 Ho$ gmW A§V:{H«$¶m Ho$ {bE ‘mBQ>mo{gg ‘| g{H«$¶
Kif11 (Kif11-LAP), EH$ Am¡a {H$Zo{gZ g{H«$¶ {H$¶m,
Am¡a BZ àmoQ>rZ ({MÌ 1E) Ho$ ~rM H$moB© ‘hËdnyU©
A§V:{H«$¶m Zht {‘br& h‘mao ZVrOo ~VmVo h¢ {H$
E‘EbEb H$m°åßboŠg Ho$Zo{gZ Am¡a S>m¶ZoZ ‘moQ>a àmoQ>rZ
Ho$ Hw$N> gXñ¶m| Ho$ gmW A§V:{H«$¶m H$aZo ‘| gj‘ h¡&
h‘mao AÜ``Zm| H$mo AmJo ~‹T>mZo Ho$ {bE, h‘Zo {H$Zo{gZ
-13 n[adma àmoQ>rZ na Ü`mZ H|${ÐV {H$`m Omo pñn§S>b
Ag|~br Am¡a JwUgyÌ g‘yh H$mo {Z §̀{ÌV H$aZo Ho$ {bE
E‘Q>r J{VerbVm H$mo {Z §̀{ÌV H$aVm h¡& BZ‘| go,
Kif2A Zo ½byQ>m{W`moZ-Eg-Q́m§g’$aog (OrEgQ>r) E{μ’${ZQ>r
àmoQ>rZ A§V:{H«$`m AÜ``Z (S>oQ>m {XIm`m Zht J`m) ‘|
H$‘Omoa WDR5 Am¡a Kif2B Ho$ gmW g~go ‘O~yV
gh`moJ {XIm`m& Bg{bE, h‘Zo AmJo Kif2A H$m AÜ``Z
H$aZo H$m ’¡$gbm {H$`m& BgHo$ Abmdm, Kif2A H$mo nhbo
^r WDR5 A§V:{H«$`mË‘H$ à{V^mJr Ho$ ê$n ‘|
nhMmZm J`m h¡ (d¡Z Zyb¢S> EQ> Am°b, ‘mob gob ~m`mob
2013)&
h‘Zo {d{eï> E§Q>r~m°S>r ({MÌ 1 ~r) H$m Cn`moJ H$aHo$
E§S>moOoZg WDR5, RbBP5 Am¡a MLL

C
 g~ ỳ{ZQ²g H$mo

à{Vajm go nwb S>mCZ {H$`m& E‘EbEb H$m°åßboŠg Ho$
g^r Cn{Zdoe A§VOm©V Kif2A- H$mo nwb S>mCZ H$aZo ‘|
gj‘ Wo& EH$ {Z §̀ÌU Ho$ ê$n ‘|, h‘Zo MLL2, EH$
E‘EbEb n[adma Ho$ gXñ` H$m Cn`moJ {H$`m Omo h‘mao
{nN>bo Am‘mnZm| ‘| H$moB© ‘mBQ>mo{Q>H$ Xmof Zht {XIm`m&
hmbm§{H$ h‘ MLL

C
H$s VwbZm H$s ‘mÌm ‘| MLL2 H$mo

‘wº$ H$aZo ‘| gj‘ Wo, MLL2 AmB©nr ({MÌ 1 ~r) ‘|
Kif2A ~¢S> ñnï> Zht Wm, `h Xem©Vm h¡ {H$ Kif2A

B§Q>a¡ŠeZ MLL1 Ho$ {bE {d{eï> Wm& h‘Zo SFB-WDR5

Am¡a  SFB-MLL
C
 nwb-S>mCZ ‘| E§S>moOoZg Kif2A Ho$ {bE

^r Om§M H$s& h‘Zo nm`m {H$ SFB-MLL
C
, bo{H$Z SFB-

GFP Zht, SFB-WDR5 ({MÌ 1 gr) Ho$ ê$n ‘| ‘O~yV
ê$n go E§S>moOoZg Kif2A H$mo nwb S>mCZ H$aZo ‘|
gj‘ Wm&
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{MÌ 1.  E‘EbEb H$m°åßboŠg Ho$Zo{gZ Am¡a S>m`ZoZ ‘moQ>a àmoQ>rZ Ho$ gmW A§V:{H«$`m H$aVm h¡&

 (E) gr-Q>{‘©Zg na EbEnr-Q>¡J g¨b`Z Ho$ gmW Q´m§gOoZ ì`º$ H$aZo dmbo hobm H$mo{eH$mAm| H$m Cn`moJ {H$`m J`m Wm&
EbEnr Q>¡J H$s JB©- Kif2A, Kif2B, Kif2C, Kif5A, Kif5B, S>m`ZoZ ̂ mar l¥§Ibm (DYNC1H1), S>m`ZoZ B§Q>a‘r{S>EQ>
MoZ (DYNC1I2), Am¡a S>m`ZopŠQ>Z g~ ̀ y{ZQ> (DCTN1) H$mo{eH$mAm| H$mo ì`º$ H$aZo go ‘mBQ>mo{gg, {bgoS> Am¡a Eg H$m
Cn`moJ H$aHo$ E{’${ZQ>r nwb-S>mCZ Ho$ AYrZ àmoQ>rZ EJmamog ~rS> ‘| qgH«$moZmBμO {H$`m J`m Wm& SFB-GFP `m Kif11-
LAP ì`º$ H$aZo dmbo hobm H$mo{eH$mE§ {Z §̀ÌU Ho$ ê$n ‘| Cn`moJ H$s OmVr Wt& ~am‘X {H$E JE E§Q>r~m°S>r H$m Cn`moJ
H$aHo$ Bå ỳZmoãbm°Q> Ûmam nwZàm©á ~rS>-~mÜ` àmoQ>rZ H$m {dûcofU {H$`m J`m Wm& AmpÊdH$ ^ma ‘mH©$a (Ho$S>rE ‘|) H$s
pñW{V XmBª Amoa AmB©EZ, BZnwQ>; nrS>r, nwb S>mCZ {XImB© OmVr h¡&

 (~r) hobm pñnZa H$mo{eH$mAm| H$mo g‘má H$a {X`m J`m Wm Am¡a A§VOm©V WDR5, RbBP5, MLLC, Am¡a MLL2 Ho$ pd•$
E§Q>r~m°S>r H$m Cn`moJ H$aHo$ E§S>moOoZg Bå ỳZmoào{g{nQ>oeZ (AmB©nr) Ho$ AYrZ Wm& E§Q>r-AmB©OrOr E§Q>r~m°S>r H$mo {Z §̀ÌU Ho$
ê$n ‘| BñVo‘mb {H$`m J`m Wm& Bå ỳZmo ãbm°Q²g (AmB©~r) H$s Om§M XmBª Va’$ {XImB© JB© E§Q>r~m°S>r Ho$ gmW H$s JB© Wr&
ãb¡H$ bmBZ g¨Ho$V H$aVr h¡ {H$ hñVjon H$aZo dmbr boZ H$mo AbJ H$a {X`m J`m h¡

 (gr) EgEb~r-OrE’$nr, EgE’$~r-WDR5 Am¡a EgE’$~r-E‘EbEbgr H$mo ñnï> ê$n go ì`º$ H$aZo dmbo hobm H$mo{eH$mE§
Eg àmoQ>rZ-EJ«mogmoO ~rS> Ho$ Cn`moJ Ûmam nwb-S>mCZ Ho$ AYrZ Wt& Bå ỳZmoãbm°Q²g H$mo E§S>moOoZg WDR5 Am¡a EŠgmoOoZg
OrE’$nr, WDR5 (E§Q>r-âb¡J H$m Cn`moJ H$aHo$) Am¡a E‘EbEbgr H$m nVm bJmZo Ho$ {bE g¨Ho${VV E§Q>r~m°S>r Ho$ gmW
Om§M H$s JB© Wr& Or, EgE’$~r-OrE’$nr; S>ãë`y, EgE’$~r-WDR5&

 (S>r) Kif11-EbEnr H$mo ñnï> ê$n go ì¶º$ H$aZo dmbo hobm H$mo{eH$mE§ OrAmB©EgQ>r Am¡a OrEgQ>r-WDR5-~mÜ¶ ~rS> H$m
Cn¶moJ H$aHo$ ‘mBQ>mo{gg qbŠS> Am¡a E{’${ZQ>r nwb-S>mCZ Ho$ AYrZ Wt& Bå¶yZmoãbm°Q²g H$mo E§Q>r-Kif2A -(n¡Zb E) Am¡a
E§Q>r-OrE’$nr (n¡Zb ~r) E§Q>r~m°S>r Ho$ gmW H«$‘e… E§S>moOoZg Kif2A Am¡a Q´m§gOo{ZH$ Kif11-LAP  àmoQ>rZ H$m nVm
bJmZo Ho$ {bE Om§M H$s JB© Wr& n¡Zb gr ~r‘m-~mÜ¶ OrEgQ>r ¶m GST-WDR5 àmoQ>rZ {XImVm h¡ Omo H$mo‘mgr
{~«{b¶§Q> ãby (gr~r~r) Ho$ gmW A{^a§{OV {H$¶m hþAm h¡&

 (Or) D$na H$m {MÌ  ZrMo {XImE JE B§Q>a¡ŠeZ AÜ¶¶Z Ho$ {bE BñVo‘mb {H$E JE MLL
C
 g~ ¶y{ZQ> (S>r1 go S>r 3; ~moëS>

bmBZm| ‘| g¨Ho$V) Ho$ EZ-Q>{‘©Zb OrEgQ>r â¶yÁS> I§S>m| Ho$ ¶moOZm~Õ à{V{Z{YËd H$mo {XImVm h¡& g¨»¶mE§ E{‘Zmo E{gS>
(EE) Adeofm| H$mo g¨Ho$V H$aVr h¢& Q>rES>r, Q´m§g{H«$ßeZ g{H«$¶U S>mo‘oZ; FYRC, “FY-rich” S>mo‘oZ gr Q>{‘©Zb h¡& {ZMbm
Am§H$‹S>m {XImVm h¡ {H$ U2OS H$mo{eH$mE§ GFP-Kif2A- H$mo ñnï> ê$n go A{^ì¶º$ H$aVr h¢ Am¡a OrEgQ>rAm¡a MLL

C
.Ho$

{dbmonZ H$m Cn¶moJ H$aHo$ E{μ’$[ZQ>r nwb-S>mCZ Ho$ AYrZ hmoVr h¢& Bå¶yZmoãbm°Q> H$mo E§Q>r-OrE’$nr H$m Cn¶moJ H$aHo$
Om§M H$s JB© Wr& gr~r~r Ho$ gmW A{^a§{OV àmoQ>rZ ZrMo {XImE OmVo h¢& (~r-B©) na‘mUw dOZ ‘mH©$a (Ho$S>rE ‘|) H$s
pñW{V ~mBª Amoa {XImB© OmVr h¡&
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BgHo$ ~mX, h‘Zo OrEgQ>r `m GST-WDR5 g¨b`Z
àmoQ>rZ H$m Cn`moJ H$aHo$ nwb-S>mCZ à`moJ {H$E& O~{H$
GST-WDR5  H$s E§S>moOoZg Kif2A Ho$ gmW ‘O~yVr go

A§V:{H«$`m hþB©, O~{H$ {H$gr AÝ` pñn§S>b go Ow‹S>o {H$Zo{gZ-
Kif11 (Kif11-LAP, E§Q>r-OrE’$nr H$m Cn`moJ H$aHo$ nVm
Mbm) Ho$ gmW H$moB© A§V:{H«$`m Zht hþB©, ̀ h Xem©Vm h¡ {H$

{MÌ 2. E‘EbEb H$m°åbo³g Kif2A H$s pñn§S>b ‘mBH«$mo Q>çy~b Ho$ M`Z H$mo {Z §̀{ÌV H$aVm h¡

 (E) U2OS  H$mo{eH$mAm| H$mo {Z¶§ÌU Am¡a Kif2A grAmaAmaEZE Ho$ gmW BbmO {H$¶m J¶m Wm {OgHo$ ~mX AmB©E’$Eg E§Q>r-
Kif2A  (ham), E§Q>r- Aë’$m Q²>¶y~w{bZ (Eå~a) E§Q>r~m°S>r Wm&

 (~r) H«$mo‘mogmo‘ {‘g EbmBZ‘|Q> Am¡a {dñVm[aV ’o$ZmoQ>mBn Ho$ gmW pñn§S>b àX{e©V H$aZo dmbr H$mo{eH$mAm| H$mo H«$mo‘mogmo‘ (H«$.)
{‘gm{b¾o‘|Q> (E) Am¡a Y«wd-go-Y«wd Xyar (~r) H$mo {Z §̀{ÌV H$aZo Am¡a H«$‘e… Kif2A - K{Q>V H$mo{eH$mAm| H$s JUZm H$aHo$ B‘oO
Am¡a ‘mÌm~Õ {H$`m J`m Wm& 16.26% H$mo{eH$mAm| Zo b§~o g‘` VH$ E‘Q>r ̀ wº$ g‘¥Õ pñn§S>b (EZ = 100  H$mo{eH$mAm|, E‘
= 2 à`moJ) {XImE& *** P=0.0001 (‘¡Z pìhQ>Zr Xmo-Q>ob dmbm narjU)&

 (gr) {Z¶§ÌU, E‘EbEb ¶m WDR5 AmaEZEAmB© U2OS H$mo{eH$mAm| ‘| {H$¶m J¶m Wm& Zm°H$S>mCZ Ho$ ~mX, H$mo{eH$mE§ Kif2A

Ho$ ñWmZr¶H$aU H$s Om§M Ho$ {bE ¶m Vmo E§Q>r-Kif2A Am¡a Aë’$m- Q²>¶y~w{bZ E§Q>r~m°S>r Ho$ gmW A{^a§{OV hþB© Wt& ñHo$b
~ma, 5 ‘mBH«$moZ

 (S>r) {Z¶§ÌU, E‘EbEb, WDR5, ¶m Kif2A AmaEZEAmB© U2OS  H$mo{eH$mAm| ‘| {H$¶m J¶m Wm& {’$ŠgoeZ Ho$ ~mX
H$mo{eH$mAm| H$mo E§Q>r-Aë’$m- Q²>¶y~w{bZ E§Q>r~m°S>r Ho$ gmW A{^a§{OV {H$¶m J¶m Wm& Y«wd àm°pŠg‘b joÌ ‘| à{V BH$mB© joÌ
‘| gyú‘Ord Vrd«Vm H$mo ‘mÌm~Õ Am¡a ßbm°Q> {H$¶m J¶m Wm (EZ = 50 H$mo{eH$mE§, E‘ = 3 à¶moJ)& *** P=0.0001 (‘¡Z
pìhQ>Zr Xmo-Q>ob dmbm narjU)& E¶y, A{Z¶§{ÌV BH$mB¶m§&

 (B©) Kif2A nyU© b§~mB© àmoQ>rZ Am¡a BgHo$ H$m¶m©Ë‘H$ S>mo‘oZ Ho$ ¶moOZm~Õ& Kif2A Ho$ EZ-Q>{‘©Zg ‘| ñWmZr¶H¥$V CËn[adV©Zr¶
g¨a{jV {dZ ‘mo{Q>’$ Jwbm~r a§J ‘| {XIm¶m J¶m h¡& ‘mZd (EZnr _001091981.1), ‘mCg (EZnr_032468.2), Myho
(EZnr_445828.1), A’«$sH$s n§Oo dmbo ‘|T>H$ (EZnr_001079931.1), ~modmBZ (EZnr_001070541.1) go {dZ ‘mo{Q>’$
(Zrbo a§J ‘| g̈a{jV Am{O©{ZZ Ho$ gmW Jwbm~r) Ho$ àmoQ>rZ AZwH«$‘ g̈aoIU), {MH$Z (EZnr _001034401.2_001034401.2),
’$b âbmB© (EZnr_001285109.1), Am¡a μOo~am ‘N>br (E³gnr _009302527.1) Kif2A - àmoQ>rZ {XIm¶m J¶m h¡&
E‘EbEb (EZnr _001184033.1 Am¡a {hñQ>moZ 3.1 (EZnr _003522.1) ‘| EZmbm°J àmoQ>rZ AZwH«$‘ ZrMo {XIm¶m J¶m h¡&
ßdmB§Q> g¨a{jV E{‘Zmo E{gS> g¨Ho$V H$aVm h¡& g¨»¶mE§ E{‘Zmo E{gS> H$s pñW{V g¨Ho$V H$aVr h¢&

 (E’$) hobm H$mo{eH$mAm| na‘mUw {ZH$mbZo H$mo OrEgQ>r, OrEgQ>r-Kif2A - (dÝ` àH$ma), Am¡a OrEgQ>r-Kif2AÄWin ({dZ
CËn[adVu R117A) ~mÜ` ~rS> H$m Cn`moJ H$aHo$ E[’${ZQ>r nwb-S>mCZ Ho$ AYrZ {H$`m J`m Wm& Bå ỳZmoãbm°Q> H$m
{dûcofU A§VOm©V WDR5, Am¡a OrEgQ>r-Kif2A àmoQ>rZ H$m nVm bJmZo Ho$ {bE g̈Ho${VV E§Q>r~m°S>r Ho$ gmW {H$`m J`m Wm&
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Kif2A Am¡a WDR5 Ho$ ~rM A§V:{H«$`m AË`{YH$ {d{eï>
Wr ({MÌ 1 S>r)& h‘mao CËn[adVu {dûcofU Zo Xem©̀ m
Wm {H$  MLL

C
 g~ ỳ{ZQ> C{MV JwUgyÌ g¨aoIU H$mo

{Z §̀{ÌV H$aVm h¡ Am¡a WDR5 ({MÌ 1~r, gr) Ho$ gmW
^r A§V:{H«$`m H$aVm h¡& MLL

C
 Ho$ S>mo‘oZ H$mo ‘¡n H$aZo Ho$

{bE, {OgZo Kif2A- Ho$ gmW A§V:{H«$`m H$s, h‘Zo {MÌ
1E B© (erf©) ‘| {XImE JE  MLL

C
 àmoQ>rZ Ho$ VrZ {N>Ð

~ZmE Am¡a CÝh| EZ-Q>{‘©Zb OrEgQ>r â ỳOZ Ho$ ê$n ‘|
ì`º$ {H$`m& GFP-Kif2A H$mo ñnï> ê$n go ì`º$ H$aVo hþE
U2OS H$mo{eH$mAm| H$m Cn`moJ H$aHo$, h‘Zo nm`m {H$
GFP-Kif2A Zo GST-MLLC D2 Am¡a D3 Q§́Ho$eZ Ho$ gmW
A§V:{H«$`m H$s bo{H$Z GST-MLLC D1 1B©) Ho$ gmW Zht&
BZ à`moJm| go nVm MbVm h¡ {H$ WDR5 Am¡a MLLC XmoZm|
Kif2A Ho$ gmW A§V:{H«$`m H$a gH$Vo h¢ Am¡a ̀ o VrZ àmoQ>rZ
g~go O{Q>b ê$n go O{Q>b hmoVo h¢&

E‘EbEb H$m°åßboŠg pñn§S>b Y«wdm| Am¡a pñn§S>b
‘mBH«$moQ>çyã ỳb ‘| Kif2A M¶Z H$mo {Z §̀{ÌV H$aVm h¡&
Kif2A Ho$ ‘mBQ>mo{gg-{d{eï> {d{Z`‘Z H$m nVm bJmZo
Ho$ {bE, h‘Zo AmaEZEAmB© Ûmam Kif2A H$mo g‘má H$a
{X`m& siRNA- CnMma Zo Y«wdm| Am¡a Ywar E‘Q>rEg ({MÌ
2 E) go Kif2A - hQ>m {X m̀& Kif2A --H$s H$‘r dmbr
H$mo{eH$mAm| H$m ~hþ‘V {ÛY«wdr` pñn§S>b àX{e©V H$aVm h¡
AJa do ZmoH$moS>μOmob (JU‘ Am¡a H$m°åßQ>Z, Oo gob ~m`mob
2004) H$s H$‘ IwamH$ H$s CnpñW{V ‘| ‘mBQ>mo{gg XO©
H$aVo h¢& BZ‘| go 16.26% H$mo{eH$mAm| ‘| E‘EbEb ̀ m
WDR5 grAmB©AmaEZE Zm°H$S>mCZ na nhbo Omo XoIm,
CgHo$ g‘mZ {dñVm[aV pñn§S>b àX{e©V {H$`m& BgHo$
Abmdm, E‘EbEb Am¡a WDR5 AmaEZEAmB© Ho$ AZwê$n,
Am¡a {nN>br [anmoQ>© Ho$ AZwê$n, h‘Zo nm`m {H$ Kif2A

-Zm°H$S>mCZ ‘hËdnyU© JwUgyÌ {‘gmBb‘|Q> ({MÌ 2 gr E)
H$s Amoa OmVm h¡ Am¡a Y«wd-go-Y«wd Xyar ({MÌ 2 ~r ~r)
‘| d¥{Õ H$aVm h¡& Bggo g¨Ho$V {‘bVm h¡ {H$ Kif2A -Am¡a
E‘EbEb pñn§S>b Ag|~br Am¡a JwUgyÌ g‘yh H$mo {Z §̀{ÌV
H$aZo Ho$ {bE EH$ hr amñVo ‘| H$m ©̀ H$a gH$Vo h¢&
BgH$s Om§M H$aZo Ho$ {bE {H$ E‘EbEb / WDR5

H$m`m©Ë‘H$ ê$n go Kif2A- H$mo H¡$go {Z §̀{ÌV H$a gH$Vm h¡,
h‘Zo pñn§S>b nmob Am¡a E‘EbEb ̀ m WDR5 Zm°H$S>mCZ
na E‘Q>rEg na E§S>moOrZg Kif2A Ho$ ñWmZr`H$aU H$s
ImoO H$s& h‘Zo nm`m {H$ pñn§S>b Y«wdm| Am¡a E‘Q>rEg na
A{^a§{OV hmoZo dmbm WDR5 - ({MÌ 2 gr) Ho$ Xm¡amZ
E‘EbEb `m WDR5 H$mo H$‘ H$aZo na H$m’$s H$‘ hmo

J`m h¡, ̂ bo hr Kif2A Ho$ ñVa B§Q>a’o$g H$mo{eH$mAm| (S>oQ>m
Zht {XImE JE) ‘| Aà^m{dV bJVo h¢& E‘EbEb EH$
Q´m§g{H«$ßeZ gh-CËàoaH$ h¡ Am¡a ~‹S>r g¨»`m ‘| OrZ H$mo
à^m{dV H$aVm h¡& O~{H$, Kif2A à‘moQ>a ‘| Kif2A

Q´m§g{H«$ßQ> ̀ m H3K4  Q´mB‘o{WboeZ ñVa ‘| H$moB© ‘hËdnyU©
~Xbmd E‘EbEb (dm§J EQ> Am°b, ‘mob gob ~m`mob
2009) Ho$ ZwH$gmZ na [anmoQ>© {H$`m J`m h¡&
Kif2A EH$ ‘mBH«$moQ>çy~b S>rnm°br‘o[aqOJ ‘moQ>a h¡&
E‘EbEb Am¡a WDR5 grAmB©AmaEZE BbmO H$mo{eH$mAm|
‘| pñn§S>b-nmob-bmoH$bmBÁS> Kif2A Ho$ H$‘ ñVa Ho$ gmW,
h‘Zo pñn§S>b Y«wdm| na ~hþbH$ Q>çy~{bZ Ho$ ñVa ‘| d¥{Õ
XoIr, O¡gm {H$ Kif2A Zm°H$S>mCZ ({MÌ 2 S>r) na XoIm
J`m Wm& h‘mao n[aUm‘m| H$mo EH$ gmW boVo hþE Xem©Vo h¢
{H$ E‘EbEb H$m°åßboŠg {deof ê$n go ‘mBQ>mo{ggAm¡a
Bg àH$ma BgHo$ pñn§S>b go Ow‹S>o S>rnm°br‘aoμO H$m ©̀ Ho$
Xm¡amZ ‘mBH«$moQ>çyã ỳb H$mo pñn§S>b H$aZo Ho$ {bE Kif2A  Ho$
M`Z H$mo {Z §̀{ÌV H$aVm h¡&
WDR5 EH$ g¨a{jV ‘Win’  àmê$n Ho$ ‘mÜ`‘ go WDR5

Ho$ gmW A§V:{H«$`m H$aVm h¡&
E‘EbEb ‘| {dZ ‘moQ>r’$ ̀ wº$ EH$ Am{O©{ZZ WDR5 Ho$
gmW A§V:{H«$`m H$aVm h¡& {XbMñn ~mV ̀ h h¡ {H$ h‘Zo
Kif2A- ({MÌ 2 B©) Ho$ EZ-Q>{‘©Zg joÌ ‘| EH$ g‘mZ
Am{O©{ZZ ̀ wº$ àH¥${V H$s ImoO H$s h¡& O¡gm {H$ {XIm`m
J`m h¡, `h {dH$mgdmXr g¨a{jV AmXe© E‘EbEb {dZ
àmê$n ({MÌ 2 B©) Ho$ gmW H$m’$s g‘mZVm {XImVm h¡&
O~{H$, h‘Zo g^r {H$Zo{gZ 13 ‘moQ>g© ({MÌ 1 E) Ho$
gmW Kif2A H$s A§V:{H«$`m XoIr, {dZ ‘mo{Q>’$ Ho$db
Kif2A ‘| ‘m¡OyX Wm& nVm H$aZo Ho$ {bE {H$ Š`m Kif2A

‘| ̀ h AmXe© E‘EbEb H$m°åßboŠg Ho$ WDR5 g~ ̀ y{ZQ>
Ho$ gmW BgHo$ gh`moJ Ho$ {bE {μOå‘oXma Wm, h‘Zo Bg
àmê$n ‘| Am{O©{ZZ H$mo Ebm{ZZ (R117A) ‘| ~Xb {X`m
Am¡a Kif2A àmoQ>rZ Ho$ OrEgQ>r g¨b`Z H$m Cn`moJ H$aHo$
àmoQ>rZ A§V:{H«$`m H$m AÜ``Z {H$`m& h‘Zo nm`m {H$
GST-Kif2A Am¡a WDR5 àmoQ>rZ ({MÌ 2 E’$) Ho$ ~rM
‘O~yVr go A§V:{H«$`m hþB©, O~{H$ WDR5  Ho$ gmW GST-

Kif2A {dZ H$m Egmo{gEeZ ñnï> ê$n go H$‘ {H$`m J`m
Wm {H$ Kif2A-WDR5 nañna g̈nH©$ Kif2A- Ho$ {dZ àmê$n
na {Z ©̂a Wm&

{ZîH$f© {ZH$mbZo Ho$ {bE, h‘Zo Kif2A- Ho$ pñn§S>b
‘mBH«$moQ>çy~wb ñWmZr`H$aU Ho$ {d{Z`‘Z ‘| E‘EbEb
H$m°åßboŠg H$s EH$ ‘hËdnyU© ̂ y{‘H$m H$s nhMmZ H$s h¡&
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Kif2A E‘EbEb Am¡a WDR5 Ho$ gmW AnZo ‘Win’ ‘mo{Q>’$
Am¡a E‘EbEb / WDR5 H$m°åßboŠg Ho$ ‘mÜ`‘ go
‘mBQ>mo{gg ‘| Y«wdm| H$mo MwZVm h¡& E‘EbEb H$m°åßboŠg
H$s `h J{V{d{Y ‘mBQ>mo{gg Ho$ Xm¡amZ C{MV JwUgyÌ
n¥W¸$aU Am¡a pñn§S>b JR>Z gw{Z{üV H$aVr h¡&

n[a¶moOZm 2 : Xmohamd dmbo J¡a-H$moqS>J joÌm| Ho$
{d{Z¶‘Z ‘| H3K4 EME‘Q>r H$s ŷ{‘H$m&
¶Ú{n E‘EbEb Am¡a n[adma Ho$ gXñ¶m| H$mo Q´m§g{H«$ßeZ
‘| EME‘Q>r Ho$ ê$n ‘| CZH$s ŷ{‘H$m Ho$ {bE g~go
AÀN>m AÜ¶¶Z {H$¶m OmVm h¡, {’$a ^r Bg ŷ{‘H$m Ho$
H$B© nhbwAm| H$mo AÀN>r Vah go g‘P ‘| Zht AmVm h¡&
¶hm§ h‘ {deof ê$n go J¡a-H$moqS>J XmohamE JE joÌm| O¡go
g|Q´mo‘r¶a Am¡a AmaEZE nm°br‘aoO-I (AmaEZEnrAmB©)-
amB~mogmo‘b S>rEZE (AmaS>rEZE) Ûmam Q´m§gH«$mB~ {H$E
JE bmogmB© H$m {OH«$ H$a aho h¢, {OZ na H3K4 {‘WmBboeZ
‘mH©$ {XIm¶m J¶m h¡& O~{H$, BZ joÌm| na à{VboIZ H$s
gw{dYm Ho$ {bE BZ ‘mH©$ H$mo O‘m H$aZo dmbo ‘o{WbQ́m§g’o$ag
H$s nhMmZ kmV Zht h¡& Bg ZB© n[a¶moOZm ‘| h‘ BZ
joÌm| ‘| H3K4 EME‘Q>r H$s ŷ{‘H$m H$mo g¨~mo{YV H$a|Jo
Am¡a ¶h g‘PZo H$s H$mo{ee H$a|Jo {H$ H3K4 J¡a-H$moqS>J
AmaEZE à{VboIZ H$mo {d{Z¶{‘V H$aZo ‘| em{‘b h¡ ¶m
Zht&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2017 VH)

¶h EH$ ZB© [anmoQ>© h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)
J¡a-H$moqS>J XmohamZm joÌ à{VboIZ ‘| H3K4 EME‘Q>r
H$s ŷ{‘H$m H$mo g¨~mo{YV H$aZo Ho$ {bE, h‘ nhbo
g|Q´mo‘ò g© ‘| E‘EbEb H$s ŷ{‘H$m H$mo XoIZm MwZVo h¢&
g|Q́mo‘ò a EH$ JwUgyÌ bmoH$g h¡ Ohm§ H$mBZoQ>moH$moa; JwUgyÌ
n¥W¸$aU H$s gw{dYm Ho$ {bE ‘¡H«$mo‘m°brŠ ỳba àmoQ>r{Z`g
g¨aMZm H$mo BH$Æ>m {H$`m OmVm h¡& ‘mZd g|Q´mo‘ò g© ‘|
AmH$ma ‘| 5E‘~r VH$ ’¡$bo 171 ~rnr Aë’$m goQ>obmBQ>
‘moZmo‘g© Ho$ AË`{YH$ Xmohamd Am¡a g‘ê$n Cƒ-H«$‘
Xmohamd (EMAmoAma) hmoVo h¢& Aë’$m goQ>obmBQ> S>mo‘oZ

na, grEZnr-E ̀ wº$ Ý ỳpŠb`mogmo‘ EM3 ̀ wº$ Ý ỳpŠb`mogmo‘
ẁº$ hmoVo h¢& g|Q´mo‘o[aH$ H«$mo‘¡{Q>Z àH¥${V ‘| {hQ>oamoH«$mo‘o{Q>H$

‘mZm OmVm Wm O~ VH$ {H$ g|Q´moaog na H3K4Me2 Am¡a
H3K36Me2 O¡go A§H$ ImoOo JE Wo& ‘mZd H¥${Ì‘ JwUgyÌm|
Ho$ g|Q´mo‘o[aH$ joÌm| ‘| {hñQ>moZ S>o{‘WmBb EbEgS>r1 Ho$
{d{eï> bú`rH$aU Ho$ H$maU g|Q´mo‘aoŠeZ μ’$§ŠeZ H$mo aÔ
H$aZo Ho$ H$maU JwUgyÌ Ho$ JbV-n¥W¸$aU Ho$ ~mX `h
g̈Ho$V {‘bVm h¡ {H$ H3K4 {‘WmBboeZ H«$mo‘mogmo‘ n¥W¸$aU
‘| g{H«$` ê$n go ^mJ boVm h¡& AmaEZE nmobr‘aoμO II

(AmaEZEnrAmB©AmB©AmB©) ‘mBQ>mo{gg Am¡a àma§{^H$ G1

MaU Ho$ Xm¡amZ Aë’$m-CnJ«h Xmohamd H$mo ñWmZm§V[aV
H$aVm h¡& Aë’$m-goQ>obmBQ> XmohamZo Ho$ n[aUm‘ñdê$n
J¡a-H$moqS>J Q´m§g{H«$ßQ> grEZnr-E M¡noam°Z EMOò yAmanr
H$mo ‘mZd ‘| g|Q´mo‘g© na grEZnr-E bmoS> H$aZo Ho$ {bE
^Vu H$aVo h¢& H3K4Me2 Am¡a H3K36Me2 XmoZm| H«$mo‘¡{Q>Z
H$s Iwbr pñW{V H$mo ~ZmE aIVo h¢ Omo à{VboIZ Ho$ {bE
AZwHy$b h¡& no[ag|{Q´H$ joÌ ‘| X‘ZH$mar H3K9Me3  Ho$
E{nOoZo{Q>H$ H$maH$m| H$m AÀN>r Vah go bmjUrH$aU
{H$`m J`m h¡ O~{H$ g|Q´mo‘ò a ‘| H3K4Me2 g{H«$` H$aZo
Ho$ {bE O{Q>b H$m°åßbo³g Ho$ ~mao ‘| kmZ nyar Vah go
H$‘r h¡&
h‘ BZ joÌm| ‘| g{H«$` {‘WmBbQ´m§g’o$ag H$s nhMmZ H$mo
àH$Q> H$aZo Ho$ {bE ì`dpñWV à`moJ H$a|Jo&
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H$mo{eH$m ‘¥Ë¶w Ed§ H$mo{eH$m CÎmOr{dVm à¶moJembm
H$mo{eH$m Ho$ ‘mJ© H$mo {Z¶§{ÌV H$aZo dmbr AmU{dH$ {H«$¶m{d{Y¶m§

g¨H$m¶ ‘{ÔH$m gwã~m aoS²>S>r ñQ>m’$ d¡km{ZH Am¡a dobH$‘ Q´ñQ>-
S>r~rQ>r AmB©E, d[aîR> AÜ¶oVm $

nrEMS>r N>mÌ Or. Z‘©Xm aoS²>S>r> d[aîR> AZwg¨YmZ AÜ¶oVm (AJñV 2017 VH$)
ñdpßZb Ama. {e§Xo d[aîR> AZwg¨YmZ AÜ¶oVm
dê$U Oo emh d[aîR> AZwg¨YmZ AÜ¶oVm
àdrZ Hw$‘ma d[aîR> AZwg¨YmZ AÜ¶oVm
àmOº$m QmWo d[aîR> AZwg¨YmZ AÜ¶oVm
d¡îUm dr H${ZîR> AZwg¨YmZ AÜ¶oVm
{hbmb E aoer H${ZîR> AZwg¨YmZ AÜ¶oVm
Xodm§er Jwám H${ZîR> AZwg¨YmZ AÜ¶oVm (OwbmB© 2017 go$)

AÝ` gXñ¶ ZraOm nr Amb‘wé S>r~rQ>r-AZwg§YmZ Egmo{gEQ>
‘{Zhm[aH$m do‘wbm AZwg§YmZ Egmo{gEQ>
gwZy Omogo’$ n[a¶moOZm - EgAmaE’$
{H$aU‘`r dr VH$ZrH$s à{ejw
Z¡Ýgr amZr $ VH$ZrH$s ghm¶H

à¶moJembm H$m CÔoí¶
g‘yh H$m ì`mnH$ CÔoí` ’$m°ñ’$mo[aboeZ Am¡a gd©ì`mnr
ZoQ>dH©$ ‘¡n H$aHo$ {d{^Þ H$mo{eH$s` à{H«$`mAm| ‘| ZE
H$maH$m| H$s nhMmZ Am¡a {deofVm kmV H$aZm h¡ &

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE
H$m¶© H$m gmam§e (31 ‘mM©, 2017 VH$)
’$m°ñ’o$Q> Ord {dkmZ Ho$ {df¶ ‘|, h‘ ‘mZd ’$m°ñ’o$Q> H$s
ha H$mo{eH$m ‘| A§V:{H«$¶m H$aZo dmbo ^mJrXmam| H$s
nhMmZ Ho$ gmW H$m¶m©Ë‘H$ ’$m°ñ’o$Q> ZoQ>dH©$ na h‘mam
AÜ¶¶Z ewê$ {H$¶m J¶m& ’$m°ñ’o$Q>oOm|, H$mo{eH$s¶ bJ^J
ha à{H«$¶m ‘| EH$ ‘hËdnyU© ŷ{‘H$m {Z^mVo CnmnM¶,
OrZ à{VboIZ, Q´m§gboeZ, H$mo{eH$m MH«$ àJ{V, àmoQ>rZ
pñWaVm, g̈Ho$V nmaJ‘Z, Am¡a Enm°ßQ>m°{gg g{hV ì¶dhma
H$aVm h¡& h‘Zo EH$ {VhmB© Q>¡J {H$E JE g¨JV JoQ>do
(Eg~rnr-âb¡J-Eg àmoQ>rZ) doŠQ>a ‘| 143 ‘mZd àmoQ>rZ
’$m°ñ’o${Q>g H$mo ŠbmoZ {H$¶m Am¡a CZ‘| go àË¶oH$ H$mo{eH$mAm|
‘| ì¶º$ {H$¶m J¶m Wm& àmoQ>rZ H$m°åßboŠg H$mo Q>|S>o‘
E{’${ZQ>r ew{ÕH$aU Ûmam n¥WH$ {H$¶m J¶m Wm Am¡a
Ebgr-E‘Eg / E‘Eg {dûcofU H$m Cn¶moJ H$a
àmoQ>rZ H$s A§V:{H«$¶m H$s JB© Wr& 143 ’$m°ñ’o$Q>oO ew{ÕH$aU

go Hw$b 76773 A§V:{H«$¶m H$s JB©& Bg Vah Ho$ (E)
Q>m¶amo{gZ ’$m°ñ’o$Q>oOm| Am¡a (~r) goarZ / {W«¶mo{ZZ
’$m°ñ’o$Q>oOm| Ho$ ê$n ‘|: Adeofm| na gãgQóQ> A{Y{Z¶‘ Ho$
AmYma na, àmoQ>rZ ’$m°ñ’o$Q>oO H$mo ‘moQ>o Vm¡a na Xmo dJm] ‘|
dJuH¥$V {H$¶m OmVm h¡& g~go nhbo, h‘Zo ‘mZd
Q>m¶amo{gZ ’$m°ñ’o$Q> Ho$ B§Q>a¡ŠQ>mo‘ H$m {dûcofU H$aZm ewê$
H$a {X¶m& àmoQ>r{‘H$ Ñ{ï>H$moU H$m Cn¶moJ H$aHo$, 81

Q>m¶amo{gZ ’$m°ñ’o$Q>oO ew{ÕH$aU go Hw$b 41872 A§V:{H«$¶m
H$s JB©& 0.8 H$s EH$ g|Q> ñH$moa H$Q> Am°’$ H$m Cn¶moJ
H$aHo$, AZŵ d OÝ¶ ñH$moa E’$grE JwZm n[adV©Z 3, FCB

>2.5, IS >1 Am¡a WD score >1 Cƒ {dœmg h¡ {H$ h‘
A§V:{H«¶m (EMgrAmB©gr) 916 àmoQ>rZ (EMgrAmB©nr)
Ûmam ‘Ü¶ñWVm nhMmZ H$s h¡& A§V ‘|, h‘Zo 1884 hmB
H$m°pÝ’$S|>g H$s A§V:{H«$¶m na ~ZmE JE 81 ‘mZd Q>m¶amo{gZ
’$m°ñ’o$Q>m| H$m EH$ hmB H$m°pÝ’$S|>g ZoQ>dH©$ àñVwV {H$¶m,
{Og‘| go 85%  Aà{V~§{YV h¢& Bg H$m ©̀ Ho$ Xm¡amZ h‘Zo
PTEN Ho$ ZE H$m`m©Ë‘H$ ^mJrXmam| Ho$ ê$n ‘| WWP2,

PNUTS Am¡a TOPK H$s nhMmZ Am¡a bmjUrH$aU nhbo
hr {H$`m h¡& hmb hr ‘| h‘Zo nrQ>rB©EZ Ho$ {bE EH$
H$mo{eH$s` H$m ©̀ H$s ewê$AmV H$s h¡, Ohm§ h‘Zo Xem©̀ m
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h¡ {H$ E§S>mogmo‘ n[an¹$$Vm ‘| Rab7 H$m`m] Ho$ gmW A§V:{H«$`m
Ûmam PTEN em{‘b hmoVm h¡& BgHo$ Abmdm PTEN  B§Q>a¡³Q>mo‘
Ho$ gmW gmW h‘Zo AÝ¶ H$mo{eH$s¶ ’$m°ñ’o$Q>oO Ho$ ZoQ>dH©$
{dH${gV H$aZo ̂ r ewê$ H$a {XE& h‘Zo PPM1G H$mo EH$
AmpÊdH$ pñdM Ho$ ê$n ‘| A{^kmV {H$`m h¡, Omo B©3
bmBJog WWP2 H$s AdH$bZ H$mo{eH$s` ^y{‘H$m H$mo
{Z §̀{ÌV H$aVm h¡& {OgHo$ {bE ̀ h ‘moZmo‘o[aH$ WWP2

Am¡a WWP2/WWP1 hoQ>oamoS>m`‘a Ho$ ~rM g¨H«$‘U H$mo
{Z`§{ÌV H$aVm h¡& EH$ AÝ` CXmhaU ‘| h‘Zo
gmBQ>moH$mBZopŠQ>H$ EãgreZ ‘| Zm°Z [agoßQ>a Q>m`amo{gZ
’$m°ñ’o$Q>oO nrQ>rnrEZ5 H$s ‘hËdnyU© ŷ{‘H$m àX{e©V
H$s h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)

n[a`moOZm 1: ’$m°ñ’o$Q>oO ZoQ>dH$m] na H$m`m©Ë‘H$
AÜ``Z

AmOH$b, h‘ H$mo{eH$m ‘| ‘m¡OyX g^r ’$m°ñ’o$Q> Ho$ ZoQ>dH©$
H$mo g{H«$¶Vm go ~‹T>mZo na Ü¶mZ Ho$pÝÐV H$a aho h¢& BZ
A§V:{H«$`mAm| H$s H$m`m©Ë‘H$ ̂ y{‘H$m H$mo AmJo g‘PZo Ho$
{bE h‘Zo BÝh| Ho$B©OrOr ‘mJm] Ho$ gmW EZmoQ>oQ> {H$`m&
`h ‘hËdnyU© h¡ {H$ AZoH$ ‘w»` H$mo{eH$s` {gJZqbJ
‘mJ© O¡go PI3-K/Foxo, Hippo-YAP, Wnt, Hedgehog, HIF-

1, mTOR, Ras-MAPK, AMPK, RAP1  Am¡a drB©OrE’$
{d{^Þ ’$m°ñ’o$Q>oO Ho$ gmW AË §̀V g‘¥Õ Wo& gmW g¨~§Y
aIVo h¢& h‘Zo BZ H$mo{eH$s` {g¾qbJ ‘mJm] Ho$ ~rM
H$B© kmV Am¡a gmW hr ZE ’$m°ñ’o$Q>oO g¨Km| H$mo g‘¥Õ
nm`m& CXmhaU Ho$ {bE, grS>rgr25 ’$m°ñ’o$Q> H$mo{eH$m
MH«$ àmoQ>rZ Ho$ gmW A§V:{H«$`m H$aZo Ho$ {bE nmE JE,
Xmohar {d{eï> ’$m°ñ’o$Q> (S>r`yEgnr) E‘EnrHo$ {g¾qbJ
‘mJ© ‘| àmoQ>rZ Ho$ gmW A§V:{H«$`m H$aVo h¢& bo{H$Z, gmW
hr S>r ỳEgnr n[adma O¡go AÝ` ’$m°ñ’o$Q> S>rEZE {ÛJwUZ
àmoQ>rZ go Ow‹S>o nmE JE Wo, Bg à{H«$`m ‘| BZ ’$m°ñ’o$Q>m|
Ho$ {bE ZE H$m`m] H$mo em{‘b H$aVo Wo& {XbMñn ~mV
`h h¡ {H$ h‘| àmoQ>rZ Ho$ AmaE~r / drnrEg /
EgEZEŠg n[adma go Ow‹S>o H$B© ’$m°ñ’o$Q> ^r {‘bVo h¢,
g¨̂ dV… do{gHw$ba AmdmJ‘Z ‘| BZ ’$m°ñ’o$Q>m| Ho$ {bE
ZE H$m`m] H$mo g¨Ho$V H$aVo h¢& ̀ h XoIVo hþE {H$ do{gHw$ba
AmdmJ‘Z Ho$ {d{Z`‘Z ‘| ’$m°ñ’o$Q> H$s ̂ y{‘H$m A~ VH$
gr{‘V Wr, Bg S>oQ>m H$m Cn`moJ Bg ‘hËdnyU© H$mo{eH$s`

à{H«$`m ‘| ì`{º$JV ’$m°ñ’o$Q>m| H$s ŷ{‘H$mAm| H$mo Am¡a
OmZZo Ho$ {bE {H$`m Om gH$Vm h¡&

’$m°ñ’o$Q> ZoQ>dH©$ ‘mZ{MÌU Ho$ Abmdm, BZ ewÕ ’$m°ñ’o$Q>oOm|
Ho$ H$m`m©Ë‘H$ A§V:{H«$`m Ho$ gmW EH$ »`mV Ho$ H$B©
{M{•V H$aZo Ho$ {bE ewê$ H$a {X`m& A§V ‘| ̀ h g‘PZo
Ho$ {bE, à`moJembm ‘| H$B© ZE ’$m°ñ’o$Q> A§V:{H«$`m H$s
‘hËdnyU© àJ{V H$s h¡& Bg amo‘m§MH$ A§V:{H«$`m ‘| go
Hw$N> S>oQ>m CËnÞ hþE h¢ Omo ZrMo àñVwV {H$E JE h¢&
1.1 aoQ́>mo{‘¶a Egoå~br Ho$  ‘m°S²>¶yboeZ ×mam ½byH$moO  Q́>m§gnmoQ>©²g©

H$s [agmBH$qbJ H$mo nrQ>rB©EZ {Z¶§{ÌV H$aVm h¡

PTEN EH$ à{gÕ Q>çy‘a gñn|ga h¡ Omo H$mo{eH$m àgma,
ApñVËd Am¡a M`mnM` {g¾qbJ ‘mJm] H$mo H$‘-{Z §̀{ÌV
H$aZo Ho$ {bE H$m ©̀ H$aVm h¡, ‘w»` ê$n go BgH$s {b{nS>
’$m°ñ’o$Q>og J{V{d{Y Ho$ ‘mÜ`‘ go& hmb hr ‘|, h‘Zo Xoa
go E§S>mogmo‘ n[an¹$Vm Ho$ Xm¡amZ PTEN Ho$ {bE EH$ ZB©
ŷ{‘H$m H$m àXe©Z {H$`m h¡, Ohm§ ̀ h E§S>mogmo‘ H$mo Rab7

ñWmZr`H$aU H$mo {d{Z`{‘V H$aHo$ EGFR H$s AmdmJ‘Z
H$mo {Z §̀{ÌV H$aVm h¡& E§S>mogmo‘ n[an¹$Vm ‘| AnZr
ŷ{‘H$m Ho$ Abmdm, A~ h‘Zo GLUT1 Ho$ E§S>mogmo‘b

argmBpŠb̈J ‘| PTEN H$s EH$ ‘hËdnyU© {Z`m‘H$ ̂ y{‘H$m
Am¡a ’$m°ñ’o$Q>g ñdV§Ì VarHo$ go ½byH$moO n[adhZ H$s
nhMmZ H$s h¡& h‘mao B§Q>a¡ŠQ>mo‘ {dûcofU ‘|, h‘Zo
SNX27 H$mo ZE PTEN go Ow‹S>o àmoQ>rZ ‘| go EH$ Ho$ ê$n ‘|
nm`m& SNX27 ZopŠgZ àmoQ>rZ H$mo gm°Q>© H$a ahm h¡ Omo
aoQ́mo‘a H$m°åßboŠg (VPS26-VPS29-VPS35 H$m hoQ>amo{Q́‘a)
go Ow‹S>m hþAm h¡ Am¡a ½byH$moO Q´m§gnmoQ>©a O¡go ßbmμÁ‘m {P„r
[agoßQ>g© Ho$ E§S>mogmo‘-go-{P„r AmdmJ‘Z H$mo ~‹T>mdm XoVm
h¡& h‘Zo nmÌo Ho$ gmW-gmW SNX27 Ho$ gmW >PTEN Ho$
Ordo H$s Egmo{gEeZ ‘| nw{ï> H$s& h‘Zo nm`m {H$ SNX27

Ho$ PDZ ~§YZH$mar àmê$n (Q>rHo$dr) PTEN Am¡a PDZ

S>mo‘oZ H$mo CZH$s A§V:{H«$`m Ho$ {bE Amdí`H$ h¡& {XbMñn
~mV ̀ h h¡ {H$ H$m°g{‘H$ S>oQ>m~og H$m Cn`moJ H$aHo$ AnZo
’$m°ñ’o$Q>oO S>mo‘oZ Ho$ ~mha PTEN gmo‘¡{Q>H$ CËn[adV©Zm|
H$s h‘mar ImoO Zo PDZ ~§YZH$mar AmXe© ‘| 401 pñW{V
na EH$ amoJOZH$ PTEN CËn[adV©Z H$m Iwbmgm {H$`m
Ohm§ {W«̀ mo{ZZ H$mo Z‘© D$VH$ gmaH$mo‘m ‘| AmBgmoë ỳgrZ
‘| n[ad{V©V {H$`m OmVm h¡& ‘hËdnyU© ~mV `h h¡ {H$
nyU© b§~mB© PTEN Hw$ebVmnyd©H$ SNX27 Ho$ gmW gh`moJ
H$aVr h¡, T401I  CËn[adVu SNX27 H$mo ~§YZH$mar ê$n
go nr{‹S>V hmoZo Ho$ {bE PTEN ‘| ~aH$ama PDZ ~§YZH$mar
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AmXe© Ho$ ‘hËd H$m g‘W©Z H$aZo ‘| J§̂ ra ê$n go
XmofnyU© h¡&

H$m¶m©Ë‘H$ ê$n go, h‘Zo nm¶m {H$ PTEN-SNX27

A§V:{H«$¶m ½byH$moO Q´m§gnmoQ>©a GLUT1 Ho$ ßbmÁ‘m {P„r
({MÌ 1) Ho$ argmBpŠb¨J Ho$ {d{Z¶‘Z Ho$ {bE ‘hËdnyU©
h¡& H$mo{eH$mAm| ‘| PTEN H$mo hQ>mZo Ho$ H$maU ßbmÁ‘m
{P„r ‘| GLUT1 Ho$ ñVa ‘| d¥{Õ hþB©, Omo SNX27 H$s
gh-H$‘r na H$‘ hmo JB© Wr, {Og‘| ¶h gwPmd {X¶m
J¶m Wm {H$ PTEN SNX27 H$mo {Z¶§{ÌV H$aHo$ ßbmÁ‘m
{P„r na GLUT1 ñVa H$mo X~mVm h¡& BgHo$ Abmdm,
h‘Zo nm¶m {H$ PTEN H$s H$‘r Zo ½byH$moO Ho$ H$mo{eH$s¶
AnQ>oH$ H$mo H$m’$s ~‹T>m¶m h¡& {XbMñn ~mV ¶h h¡ {H$
h‘Zo EH$ g{H«$¶ EHo$Q>r AdamoYH$ (E‘Ho$-2206) H$s
CnpñW{V ‘| ^r PTEN H$s H$‘r na ½byH$moO AnQ>oH$ ‘|
d¥{Õ XoIr, ¶h gwPmd XoVo hþE {H$ PTEN AnZo ’$m°ñ’o$Q>og
H$m¶© Am¡a CËH¥$ï> EHo$Q>r ‘mJ© go ñdV§Ì ½byH$moO n[adhZ
H$mo {Z‘§{ÌV H$a gH$Vm h¡& ‘¡Ho${ZH$b ê$n go, h‘Zo
{XIm¶m h¡ {H$ PTEN AnZo aoQ́mo‘a KQ>H$m| Ho$ gmW SNX27

Ho$ ~§YZH$mar Ho$ gmW à{VñnYm© H$aVm h¡, ImgH$a
SNX27 Ho$ gmW, Am¡a Bg àH$ma PTEN SNX27-aoQ´mo‘a
H$m°åßboŠg H$s Ag|~br H$mo amoH$Vm h¡& PTEN Am¡a SNX27

Ho$ {d{^Þ {dbmonZ Am¡a nm°B§Q> å¶yQ>|Q²g Ho$ gmW h‘mao
{dûcofU go gwPmd {‘bm {H$ PTEN VPS26 ~§YZH$mar
gmBQ> Ho$ g‘rn SNX27 Ho$ gmW ~m§YVm h¡ Am¡a Bg{bE
VPS26 VH$ nhþ§M à{V~§{YV H$aVm h¡ {Oggo XmofnyU©
aoQ´mo‘a Ag|~br hmoVr h¡& A§V ‘|, h‘Zo {XIm¶m {H$
PTEN SNX27 Ho$ gmW ~m§YVm h¡ Am¡a VPS26 aoQ´mo‘a

H$m°åßboŠg VH$ nhþ§M ‘| ~mYm S>mbVm h¡ Am¡a Bg àH$ma
GLUT1 Ho$ ßbmÁ‘m {P„r Ho$ argmBpŠb¨J H$mo à^m{dV
H$aVm h¡ {OgHo$ ~mX Iam~ ½byH$moO AnQ>oH$ ({MÌ 2)
hmoVm h¡&

1.2  $H$mBZoQ>moH$moa Ag|~br Ho$ {bE PHLPP1-SGT1

A§V:{H«$¶m Amdí¶H$

PHLPP EH$ Q>çy‘a gàoga ’$m°ñ’o$Q>oO h¡ Omo H$mo{eH$m
ApñVËd ‘| ‘hËdnyU© ŷ{‘H$m {Z^mVm h¡& Bg AÜ``Z
‘|, h‘Zo H$mo{eH$mAm| ‘| H$mBZoQ>moH$moa H$s C{MV Ag|~br
Ho$ {bE Amdí`H$ Amdí`H$ àmoQ>rZ Ho$ ê$n ‘| PHLPP1

H$s nhMmZ H$s& h‘mao B§Q>a¡ŠQ>mo‘ S>oQ>m H$m {dûcofU
H$aHo$, h‘Zo SGT1 H$mo PHLPP1 Ho$ g¨̂ m{dV B§Q>a¡pŠQ>§J
^mJrXmam| ‘| go EH$ Ho$ ê$n ‘| nm`m& My§{H$ SGT1 ‘mBQ>mo{Q>H$
MH«$ Ho$ Xm¡amZ C{MV H$mBZoQ>moH$moa Ag|~br Ho$ {bE
‘hËdnyU© h¡, Bg{bE h‘Zo narjU {H$`m h¡ {H$ H$mo{eH$mAm|
go PHLPP1 {’$ZmoH$m°nr SGT1 hm{Z H$m ZwH$gmZ hþAm h¡&
Q>mB‘-{dñßbo B‘oqOJ go nVm Mbm h¡ {H$ hobm H$mo{eH$mAm|
‘| PHLPP1 H$s gmBb|qgJ go ‘mBQ>mo{gg  ‘| H$mo{eH$mAm|
H$s Xoar hþB© àJ{V hmoVr h¡& PHLPP1 H$s H$‘r na
‘mBQ>mo{gg ‘| H$mo{eH$mAm| H$s {dbpå~V àJ{V Ho$ gmW
H$B© J§̂ ra ‘mBQ>mo{Q>H$ Xmof hmoVo h¢ O¡go JbV hñVmja
JwUgyÌ, ‘ëQ>rnba pñn§S>b Am¡a Agm‘mÝ` H|$Ð& h‘Zo
nm`m {H$ ~mhar H$mBZoQ>moH$moa àmoQ>rZ O¡go HEC1 Am¡a
grEZnr-B© PHLPP1 K{Q>V H$mo{eH$mAm| ‘| H$mBZoQ>moH$moa
H$mo ñWmZm§V[aV H$aZo ‘| {d’$b aho& `m§{ÌH$ ê$n go,
h‘Zo nm`m {H$ PHLPP1 SGT1 H$mo 4 g¨a{jV Adeofm|
(S17, S249, S289, T233) na {S>’$m°ñ’$moaoQ> H$aVm h¡&

{MÌ 1.  PTEN-SNX27 Egmo{gEeZ ½byH$moO Q´m§gnmoQ>©a Ho$ ñWmZr`H$aU H$mo {Z §̀{ÌV H$aVm h¡& Glut1 ñWmZr`H$aU H$m
{dûcofU àË òH$ H$mo{eH$m Ho$ à{V GLUT1 Vrd«Vm Ho$ gmBQ>moßbmÁ‘ ({gQ>) AZwnmV Ho$ {bE g¨Ho${VV shRNAs Am¡a ßbmÁ‘m
{P„r (nrE‘) Ho$ gmW nm[aV H$mo{eH$mAm| ‘| Bå ỳZmoâbmoao{gZ B‘oqOJ Ûmam {H$`m J`m Wm&
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SGT1 na BZ Adeofm| H$m ’$m°ñ’$mo[aboeZ ỳ~r{¹${Q>Z
‘erZar Ûmam ‘mÝ`Vm Ho$ g¨Ho$V Ho$ ê$n ‘| H$m`©
H$aVm h¡, {Ogo ~mX ‘| àmoQ>rgmo‘b AdH«$‘U Ho$ {bE
ôOm OmVm h¡& Bg àH$ma, H$mo{eH$mAm| go PHLPP1 Ho$

ZwH$gmZ Ho$ n[aUm‘ñdê$n SGT1 {JamdQ> H$mo ~‹T>mdm XoZo
Ho$ Ûmam dhm§ ’$m°ñ’$mo[aboQ>oS> SGT1 H$m g¨M` hþAm Am¡a Bg
àH$ma H$mBZoQ>moH$moam| H$s XmofnyU© Ag|~br H$m H$maU
~ZVm h¡& h‘Zo AmaEZE’$41 H$mo EH$ ZE E3 bmBJ¡g Ho$
ê$n ‘| nm`m Omo SGT1 H$mo ’$m°ñ’$mo[aboeZ {Z ©̂a VarHo$ go
gd©ì`mnr Am¡a An‘m{ZV H$aVm h¡& AmaEZE’$41 Ho$
gmW SGT1 H$s A§V:{H«$`m PHLPP1 H$s AZwnpñW{V ‘|
ZmQ>H$s` ê$n go ~‹T>r h¡ Am¡a BgHo$ B©Or bmBJ¡g Ho$ gmW
SGT1 A§V:{H«$`m Ho$ ZwH$gmZ Ho$ {bE PHLPP1 H$s {dnarV
EŠgmoOoZg A{^ì`{º$ h¡& Bg àH$ma, PHLPP1 SGT1

H$mo AnZo E3 bmBJ¡g AmaEZE’$41 Ho$ gmW SGT1 B§Q>a¡ŠeZ
Ho$ gmW hñVjon H$aHo$ ~hþCÔoí`Vm Am¡a {JamdQ> go
~MmVm h¡& ‘hËdnyU© ~mV `h h¡ {H$ AmaEZE’$41

H$s H$‘r `m J¡a-’$m°ñ’$moarbmQ>o~b SGT1 CËn[adVu
H$s A{^ì`{º$ Zo PHLPP1 hm{Z Ho$ H$maU hmoZo dmbo
H$mBZoQ>moH$moa Xmofm| H$mo ~Mm`m& AmJo narjU H$aZo Ho$
{bE `{X PHLPP1 Am¡a AmaEZE’$41 Ho$ ~rM B§Q>aßbo

H$m ApñVËd H$mBZoQ>moH$moa Ag|~br Ho$ {bE H$m`m©Ë‘H$
ê$n go g¨JV h¡, Vmo h‘Zo S>~b H$‘reZ à`moJ {H$E&
h‘Zo AZw‘mZ bJm`m {H$ PHLPP1 H$s H$‘r Ho$ H$maU
SGT1 hm{Z Am¡a H$mBZoQ>moH$moa Xmofm| H$mo AmaEZE’$41 Ho$
gmW-gmW H$‘r go ~Mm`m OmEJm& Bg n[aH$ënZm Ho$
g‘W©Z ‘| AmaEZE’$41 Am¡a PHLPP1 Ho$ gh-H$‘r Zo
SGT1 hm{Z H$mo ~Mm`m Am¡a gmW hr gmW AÝ` àmoQ>rZ
O¡go HEC1 Am¡a grB©nrEZ-B© H$mo H$mBZoQ>moH$moa ‘| M¶Z
{H$`m& A§V ‘|, h‘Zo SGT1 pñWaVm {d{Z`‘Z ‘| PHLPP1

Am¡a AmaEZE’$41 Ho$ ~rM EH$ J{Verb B§Q>aßbo Ho$
ApñVËd H$m àXe©Z {H$`m, Omo {H$ C{MV H$mBZoQ>moH$moa
Ag|~br Ho$ {bE ‘hËdnyU© h¡&

{df¶ 2 : H$mo{eH$mAm| ‘| H¡$Zmo{ZH$b Am¡a Zm°Z-
H¡$Zmo{ZH$b ẁ{~{¹$Q>rZoeZ H$s ŷ{‘H$m

¶y~r{¹${Q>ZoeZ EH$ EQ>rnr-{Z ©̂a, CÀM H«$‘ dmbr ~hþ
ñVar` E§Om`‘o{Q>H$ à{H«$`m h¡ {OgHo$ n[aUm‘ñdê$n
g~ñQóQ> go ¶y~r{¹$Q>rZ H$s gh g῭ moOH$ g¨~ÕVm hmoVr h¡&
g~ñQóQ²g go Ow‹S>m ỳ~r{¹$Q>rZ ‘m°brŠ ỳba Q>¡J Ho$ ê$n ‘|
H$m ©̀ H$aVm h¡ Omo {H$ àmoQ>rZ H$mo ̀ m Vmo àmo{Q>¶mogmo‘ {Z ©̂a
VarHo$ go {dKQ>Z Ho$ {bE ̀ m àmo{Q>¶mogmo‘ ñdV§Ì VarHo$ go

{MÌ 2.  GLUT1 argmBpŠb¨J Ho$ Xm¡amZ SNX27-aoQ´mo‘a H$m°åßboŠg Ho$ PTEN ‘Ü`ñW {d{Z`‘Z Ho$ {bE EH$ àñVm{dV ‘m°Sb&
SNX27 aoQ´mo‘a-‘Ü`ñW n[adhZ ‘| PDZ-{Z ©̂a H$mJm} ‘mÝ`Vm H$mo Omo‹S>H$a E§S>mogmo‘ go ßbmÁ‘m {P„r VH$ Am§V[aH$sH¥$V
GLUT1H$mo nwZ: Cn`moJ H$aVm h¡& PTEN SNX27 Ho$ PDZ S>mo‘oZ go ~m§YVm h¡ Am¡a aoQ´mo‘a H$m°åßboŠg ‘| VPS26 Ho$ gmW
~§YZH$mar H$mo ~m{YV H$aVm h¡, {Oggo GLUT1Ho$ bmBgmogmo‘b {JamdQ> hmoVr h¡&
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H$B© à{H«$`mAm| ‘| H$m ©̀ H$aZo hoVw A§{H$V H$aVm h¡& Bg
n[a`moOZm ‘| h‘|o H$mo{eH$mAm| ‘| ¶y~r{¹${Q>ZoeZ Ho$
H¡$Zmo{ZH$b Am¡a Zm°Z-H¡$Zmo{ZH$b, XmoZm| àH$ma Ho$ H$m`m]
H$m AÜ``Z H$aZm h¡& {nN>bo dfm] Ho$ Xm¡amZ h‘Zo [anmoQ>©
{H$`m h¡ {H$ EH$ Am|H$moOo{ZH$ B©3 bmBJ¡g WWP2 Ûmam
nrQ>rB©EZ Am¡a p73 EH$ H¡$Zmo{ZH$b K48 qbHo$O H$m
ỳ~r{¹${Q>ZoeZ H$aVm h¡, {Oggo àmo{Q>`mogmo‘ Ho$ O[aE

CZH$m {dI§S>Z hmoVm h¡& Xygar Va’$, h‘Zo àmoQ>rZ òmd
‘| ‘Ü`ñWVm ‘| J¡a-H¡$Zmo{bH$ ̀ y~r{¹${Q>Z qbHo$O (K27

MoZ) Ho$ {bE EH$ ZE AdH«$‘U ñdV§Ì H$m`m©Ë‘H$
ŷ{‘H$m H$m àXe©Z {H$`m h¡& h‘Zo {XIm`m h¡ {H$

EMB©grQ>r-E3 bmBJ¡g HACE1 Ûmam YB-1 na K27

ỳ~r{¹${Q>Z g¨~§Y ‘ëQ>r do{gHw$ba ~m°S>r (E‘dr~r)
‘mJ© H$m EH$ KQ>H$ Q>çy‘a gñn|{g{~{bQ>r OrZ 101

(Q>rEgOr101) Ho$ gmW AnZr A§V:{H«$̀ m Ho$ {bE Amdí`H$
h¡, Omo BgHo$ òmd H$mo gw{dYmOZH$ ~ZmVm h¡& dV©‘mZ
‘|, h‘ gd©ì`mnr àUmbr ‘| ZE KQ>H$m| H$mo Ty>§T>H$a
`y~r{¹${Q>ZoeZ H$s H$m`m©Ë‘H$ {d{dYVm H$m {dñVma H$a
aho h¢&

2.1  Am|H$moOo{ZH$  B©3 bmBJoOoO Ho$ ZE H$m¶m©Ë‘H$
g~ñQóQ²g H$s nhMmZ

h‘Zo AnZo {nN>bo AÜ``Zm| ‘| EH$ g¨̂ m{dV AmoÝH$moOrZ
Ho$ ê$n ‘| EH$ EMB©grQ>r-àH$ma B©3 bmBJ¡g WWP2 H$s
nhMmZ H$s& dV©‘mZ ‘|, h‘ H$mo{eH$mAm| ‘| Bg B©3
bmBJoO Ho$ {bE H$m`m©Ë‘H$ ê$n go g¨JV g~ñQóQ²g H$s
ImoO H$a aho h¢& A§V:{H«$`m àmoQ>r{‘Šg Ñ{ï>H$moU H$m
Cn`moJ H$aHo$, h‘Zo nm`m {H$ WWP2 Wnt {g¾qbJ
‘mJ© H$m EH$ ‘hËdnyU© KQ>H$ WWP2 go Ow‹S>m hþAm h¡&
h‘Zo nm`m {H$ WWP2 ¶y~r{¹$Q>rZoQ²g Dvl2 {H$ÝVw, {XbMñn
ê$n go BgHo$ AdH«$‘U H$m H$maU Zht h¡& h‘mao H$m`m©Ë‘H$
à`moJm| ‘|, CRISPR H$m Cn`moJ H$a H$mo{eH$mAm| go WWP2

go ~mha {ZH$bZo Ho$ n[aUm‘ñdê$n Wnt ‘mJ© Ho$ XmofnyU©
g{H«$`U hþAm& {XbMñn ~mV `h h¡ {H$ h‘Zo Wnt

CÎmoOZm na DVL2 H$s A§V:{H«$`m gyMr ‘| àmoQ>rZ ̀ wº$ H$B©
ỳ~r{¹${Q>Z-~§YZH$mar S>mo‘oZ nmE& ̀ h g¨̂ d h¡ {H$ J¡a-

H¡$Zmo{ZH$br ê$n go gd©ì`mnr DVL2 {deof ê$n go àmoQ>rZ
ẁº$ ỳ~rE Ho$ gmW A§V:{H«$`m H$a gHo$, Omo Wnt ào[aV

{g¾bmogm°‘ H$s gmBQ>m| na AnZo Q´m§gbmoHo$eZ Ho$ {bE
‘hËdnyU© h¡& dV©‘mZ ‘| h‘ gd©ì`mnr DVL2Ho$ gmW

{d{^Þ ỳ~rE S>mo‘oZ àmoQ>rZ H$s A§V:{H«$`m H$s Om§M H$a
aho h¢, Omo h‘| Wnt ào[aV {g¾bmogm°‘ JR>Z Ho$ AmYma na
`m§{ÌH$ ê$n go g‘PZo ‘| ‘XX H$aoJm& h‘Zo nhbo go hr
DVL2 ̀ y~r{¹${Q>Z-~§YZH$mar àmoQ>rZ O¡go MARK2  Am¡a
RAP80 Ho$ gmW WWP2 Egmo{gEeZ H$m narjU {H$`m
h¡, bo{H$Z h‘| DVL2 Ûmam {d{Z`{‘V hmoZo Ho$ {bE CZHo$
gh`moJ Ho$ {bE H$moB© à‘mU Zht {‘bm& h‘ DVL2  gyMr
‘| AÝ` K63 ỳ~r{¹${Q>Z l¥§Ibm ~§YZH$mar àmoQ>rZ H$s
Vbme Omar aIVo h¢& Xygar Va’$, h‘ ‘mZd àmoQ>moEao
H$m Cn`moJ H$aHo$ gãgQóQ> àmo’$mBqbJ H$aHo$ HECT E3

bmBJ¡g Ho$ {bE ZE H$mo{eH$s` H$m`m] H$mo AgmBZ H$aZm
MmhVo h¢& àmoQ>moEao ‘mZd àmoQ>rZ ‘mBH«$moEao g¨ñH$aU 5.0

‘| 9,000  go A{YH$ A{ÛVr` ‘mZd àmoQ>rZ em{‘b h¢ Omo
ì`{º$JV ê$n go ewÕ Am¡a ‘yb pñW{V`m| Ho$ VhV ahVo
h¢& h‘Zo WWP2 H$m Cn`moJ E3  bmBJ¡g Ho$ ê$n ‘| gaUr
na EH$ {dQ´mo gd©ì`mnr Am‘mnZ H$m àXe©Z {H$`m& h‘mao
àma§{^H$ {dûcofU ‘| WWP2 Ho$ {bE H$B© ZE g~ñQóQ²g
H$m Iwbmgm {H$`m J`m h¡ Omo AbJ-AbJ H$m`m] go Ow‹S>o
Wo& dV©‘mZ ‘| h‘ BZ ZE gãgQóQ>-WWP2 Egmo{gEeZ
H$mo H$m`m©Ë‘H$ ê$n go {M{•V H$aZo H$s à{H«$`m H$a aho

h¢&

2.2 ZB© H$m¶m©Ë‘H$ E3 bmBJoO n[agam| Am¡a CZHo$
g~ñQóQ²g H$s nhMmZ

E3 bmBJoO ¶y~r{¹$Q>oZoeZ dh à{H«$¶m h¡, Ohm§ do ^Vu
¶y~rŠ¶y{Q>Z {d{eï> g~ñQóQ²g Ho$ gmW-gmW E2 E§OmB‘m|
H$m Amamon bJm¶m Ho$ A§{V‘ MaU ‘| ‘hËdnyU© àmoQ>rZ
hmoVo h¢& Bg H$m¶© ‘|, h‘ àmo{Q>¶mo{‘Šg Ñ{ï>H$moU H$m
Cn¶moJ H$aHo$ E3 bmBJog Ho$ {bE ZE H$m°åßbo³gm| H$s
nhMmZ H$aZo Am¡a AmJo ‘mZd àmoQ>moEao H$m Cn¶moJ H$aHo$
AnZo g~ñQóQ²g H$mo {M{•V H$aZo H$m bú¶ h¡& EH$
CXmhaU ‘|, h‘Zo EH$ ZE CRL  àH$ma Ho$ E3 bmBJ¡g H$s
nhMmZ H$s h¡ {H$ H«$mo‘¡{Q>S> g‘oH$Z ({MÌ 3) Ho$ aIaImd
‘| BgH$s EH$ ‘hËdnyU© ŷ{‘H$m h¡& {nN>bo AÜ``Zm| go
nVm Mbm h¡ {H $DCAF1/VprBP,  S>ãë ỳS>r XmohamZm joÌ
Am¡a LisH S>mo‘oZ dmbm EH$ àmoQ>rZ EMB©grQ>r-àH$ma Ho$
gmW-gmW [äJ-AmYm[aV E3 ̀ y~r{¹${Q>Z bmBJ¡g H$m°åßboŠg
Ho$ gãgQóQ> ‘mÝ`Vm KQ>H$ Ho$ ê$n ‘| H$m ©̀ H$aVm h¡& LisH

Am¡a S>ãë ỳS>r Ho$ g‘mZ g῭ moOZ Ho$ gmW àmoQ>rZ H$s
nhMmZ H$aZo Ho$ {bE g¨JR>Z Omo E3 bmBJ¡g H$m°åßbo³g



55

H$mo BH$Æ>m H$a gH$Vm h¡, h‘Zo ỳZràmoQ> S>oQ>m~og H$m
Cn`moJ H$aHo$ LisH S>mo‘oZ (AmB©S>r : PS50896) Ho$ {bE
d¡{œH$ ImoO H$s& h‘Zo 28 ‘mZd àmoQ>rZm| H$mo nwZàm©á
{H$`m {OZ‘| LisH S>mo‘oZ em{‘b h¡, {OZ‘| go Zm¡ CZ‘|
go AnZo dmñVwH$bm ‘| S>ãë ỳS>r XmohamZo Ho$ gmW LisH

S>mo‘oZ H$m g῭ moOZ àX{e©V H$aVo h¢& g¨̂ mdZm h¡ {H$ ̀ {X
ò àmoQ>rZ E3 bmBJ¡g H$m°åßbo³g H$mo BH$Æ>m H$aVo h¢, Vmo

h‘ SMU1 go Ow‹S>o àmoQ>rZ H$m°åßboŠg H$mo AbJ H$aVo h¢,
Eogo S>mo‘oZ g¨JR>Z dmbo gyMr~Õ àmoQ>rZ ‘| go EH$& h‘Zo
nhMmZm h¡ {H$ SMU1 grAmaEb àH$ma Ho$ E3 bmBJ¡g
H$mo BH$Æ>m H$aVm h¡ {Og‘| H$moa KQ>H$ Ho$ ê$n ‘| DDB1,
CUL7 Am¡a AmaEZE’$40 E3 bmBJ¡g em{‘b h¡& h‘Zo Bg
ZE  E3 bmBJ¡g H$m°åßboŠg Ho$ {bE EH$ {demb gãgQóQ>
Ho$ ê$n ‘| {hñQ>moZ H2B H$s ^r nhMmZ H$s& SMU1 E3

bmBJ¡g H$m°åßboŠg ‘| EH$ gãgQóQ> ‘mÝ`Vm KQ>H$ Ho$ ê$n
‘| H$m ©̀ H$aVm h¡& siRNA ‘Ü`ñWVm ‘| E3 bmBJ¡g KQ>H$m|
Ho$ gmW H2B A§V:{H«$`m Ho$ ZwH$gmZ Ho$ {bE SMU1 brS>
H$s H$‘r hþB© Am¡a BgHo$ n[aUm‘ñdê$n H$‘ gãgQóQ> H$m
ỳ~r{¹${Q>ZoeZ hþAm& H$m`m©Ë‘H$ ê$n go, h‘Zo nm`m {H$

CRL7SMU1 H$m°åßboŠg Ho$ AbJ-AbJ KQ>H$m| H$mo XñVH$
XoZo Ho$ H$maU H$B© ‘mBQ>mo{Q>H$ Xmofm| O¡go b¡qJJ H«$mo‘mogmo‘,
EZm’o$O / na‘mUw nwb, ‘ëQ>rnba pñn§S>b Am¡a XmofnyU©
H«$mo‘¡{Q>S> g‘oH$Z Ho$ gmW ‘mBQ>mo{Q>H$ H$mo{eH$mAm| H$m
g¨M` hþAm& ‘¡Ho${ZH$b ê$n go, h‘Zo {XIm`m h¡ {H$
CRL7SMU1 H$s H$‘r go SMC1a bmoH$g ‘| H2B

ỳ~r{¹${Q>ZoeZ H$s hm{Z hmoVr h¡ Am¡a Bg àH$ma H$mo{eH$mAm|

‘| ~mX ‘| SMC1a A{^ì`{º$ go g‘Pm¡Vm {H$`m OmVm h¡&
CRL7SMU1  KQ>H$m| H$mo H$‘ H$aZo ̀ m H2B Ho$ ̀ y~r{¹${Q>ZoeZ
Ho$ ZwH$gmZ go XmofnyU© {gñQ>a H«$mo‘¡{Q>S> g‘oH$Z hþAm,
{Ogo SMC1a A{^ì`{º$ H$s ~hmbr go ~Mm`m J`m h¡&
A§V ‘|, h‘Zo EH$ ZE grAmaEb àH$ma E3 bmBJ¡g
H$m°åßboŠg H$s nhMmZ H$s Omo SMC1a H$s A{^ì`{º$ H$mo
MbmZo Ho$ {bE H2B Ho$ ‘moZmo ỳ~r{¹${Q>ZoeZ H$mo ~‹T>mdm
XoVm h¡, Omo {‘Q>mo{gg Ho$ Xm¡amZ H«$mo‘¡{Q>S> EH$OwQ>Vm Ho$
aIaImd Ho$ {bE Amdí`H$ h¡&

2017 ‘| àH$m{eV emoY nÌ

1. qeXo Eg Ama, ‘{ÔH$m Eg (2017). nrQ>rB©EZ aoJwboQ²g
½byH$moO Q́m§gnmoQ>©a [agmB{H$qbJ ~m` Båno¶[äJ SNX27

aoQ´mo‘oa Agoå~br. gob aon. 21(6): 1655-1666.

2. J§Jwbm EZ Ama, ‘{ÔH$m Eg (2017) B§Q>aßbo {~Q>{dZ
X ’$m°ñ’Q>og PHLPP1 Am¡a E3 bmBJ¡g RNF41  pñQ>‘wboQ²g
àm°na {H$ZoQ>moH$moa Agoå~br dm`m X AmCQ>a -
H$mBZoQ>moH$moa àmoQ>rZ EgOrQ>r1. Oo ~m`mob H¡${‘.
292(34): 13947-13958.

3. Hw$‘ma nr, ‘wÞ§Jr nr, Mm¡Yar Ho$ Ama, emh dr Oo,
qeXo EgAma, H$mobr EZ Ama, hboh„r AmaAma,
ZmJaamOmam‘ EME, ‘{ÔH$m Eg (2017) E øy‘Z
Q>mBamo{gZ ’$m°ñ’o$rQ²g B§Q>aoŠQ>mo‘ ‘¡ßS> ~m` àmo{Q>`mo{‘H$
àmo’$mBqbJ. Oo àmoQ>ò mo‘ aog. 16(8): 2789-2801.

4. qeXo Eg Ama, ‘{ÔH$m Eg (2018). nmoñQ>b Q́m§gboeZ

{MÌ 2.   {gñQ>a H«$mo‘¡{Q>S> g‘oH$Z Ho$ {bE EH$ Z`m CRL-E3 bmBJ¡g (E) ‘m°S>b AnZo gãgQóQ> H2B Ho$ gmW gh`moJ
‘| CRL7SMU1 H$m°åßboŠg H$s Ag|~br Xem©Vm h¡& (~r) H«$mo‘mogmo‘ ’¡$bmd Ûmam {Z §̀ÌU shRNA-, Cul7 shRNA, DDB1
shRNA, RNF40 shRNA Am¡a SMU1 shRNA- H$mo ì`º$ H$aZo dmbo H$mo{eH$mAm| H$m JwU H«$mo‘¡{Q>S> g‘oH$Z Ho$ {bE {dûbo{fV
{H$`m J`m Wm&
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‘m°S>r{’$Ho$eZ Am°’$ a¡~ OrQ>rnog. ñ‘m°>b Or Q>r nr
EOoO  9(1-2): 49-56.

31 ‘mM© 2018 H$mo àog ‘| emoY nÌ

1. emh drOo, ‘{ÔH$m Eg. CRL7SMU1 E3 bmBJ¡g
H$m°åßbo³g - {S´doZ H2B ỳ~r{¹${Q>bmBOoeZ ’§$ŠeZ
BZ {gñQ>a H«$mo‘o{Q>S> H$moho{gZ ~m` aoJwboqQ>J SMC1

EŠgàoeZ. Oo gob gmB§.

2. ~oham Eg, H$nm{S>̀ m ~r, Ho$Z dr, Abm‘wé- òbmàJXm

EZnr, ‘wé{UH$am dr, Hw$‘ma EgQ>r, ~m~y nrnr,
eofXmÌr Eg, {edamÐr`m nr, {h[a`mZ Oo, J§Jwbm
EZAma, ‘{ÔH$m Eg, {‘lm nr, nmagm Ho$drEb.
ERK1/2 EpŠQ>do{Q>S> PHLPP1 B§S>çyñS> ñHo$boQ>
‘gëg B©Ama ñQ´og W«mo X B§hr{~Q>{eZ Am°’$ E
Zmodb g~ñQóEQ> EE‘nrHo$. ~m`moHo$‘ ~m`mo{’${OŠg
EŠQ>m
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H$mo{eH$m g§Ho$VH$ à¶moJembm
¶yH¡[a¶mo{Q>H$ H$mo{eH$m eara{H«$¶m {dkmZ ‘| BZmo{gQ>m°b nmBamo’$m°ñ’o$Q> H$s ^y{‘H$m H$m AÝdofU H$aZm

g¨H$m¶ aíZm §̂Smar ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ Am¡fmH$ ~era ‘„m d[aîR> AZwg¨YmZ AÜ¶oVm
grVmbú‘r W‘nÅ>r Ama d[aîR> AZwg¨YmZ AÜ¶oVm
eŵ «m Jm§Jwbr d[aîR> AZwg¨YmZ AÜ¶oVm
AmH¥${V emh d[aîR> AZwg¨YmZ AÜ¶oVm
O¶amO goZ H${ZîR> AZwg¨YmZ AÜ¶oVm
A{n©Vm qgh H${ZîR> AZwg¨YmZ AÜ¶oVm (’$adar 2018 go)

AÝ` gXñ¶ ê$W ‘Zmoa‘m amdy[a VH$ZrH$s ghm¶H$>
Xo~m{XË¶m S>o AZwg§YmZ Egmo{gEQ>
a{dM§X nmbmHw$Vu AZwg§YmZ Egmo{gEQ>
‘mZgm MÝXÿar AZwg§YmZ Egmo{gEQ>
àË¶wfm ‘wÞm§Jr n[a¶moOZm - OoAmaE’$ ({Xgå~a 2017 go$)$
{dZrem AmoS²>S>r n[a¶moOZm VH$ZrH$s ghm¶H$
Am{XË¶ amUo n[a¶moOZm - OoAmaE’$ ({gVå~a 2017 go$)$

$gh¶moJH$Vm©$ hoqZJ OogZ ’«$s~J© {dœ{dÚmb`, O‘©Zr
nm°b d|S>a ñQ>¡Z’$moS>© {dœ{dÚmb`, ỳEgE
S>moamoWr¶m {’$S>ba E’$E‘nr, ~{b©Z
H$mZm E‘. gwaoeZ AmB©AmB©EgB©Ama, {VédZ§Vnwa‘

CÔoí¶ :
h‘mar à`moJembm Xmo ’$m°ñ’o$Q> g‘¥Õ O¡d-AUwAm| Ho$ O¡d
amgm`{ZH$, H$mo{eH$s` Am¡a emar[aH$ H$m`m] H$m AÜ``Z
H$aVr h¡ : ((i) BZmo{gQ>m°b nm`amo’$m°ñ’o$Q>, IP

7
 (5PP-

IP
5
), Am¡a (ii) AH$m~©{ZH$ nm°br’$mñ’o$Q> (polyP)& h‘mao

ì`mnH$ CÔoí`m| (E) H$mo{eH$s` à{H«$`mAm| H$mo g‘PZo Ho$
{bE h¢ {OZHo$ Ûmam BZ N>moQ>o AUwAm| Ho$ ñVa {d{Z`{‘V
hmoVo h¢, Am¡a (~r) H$mo{eH$s` Am¡a emar[aH$ à{H«$`mAm|
H$s Om§M H$a| Omo BZ ’$m°ñ’o$Q> g‘¥Õ AUwAm| H$mo à^m{dV
H$aVo h¢&

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘| {H$E JE H$m¶m]|
H$m gmam§e (31 ‘mM©, 2017 VH$)

IP
7
 , IP

6 
Am¡a -EQ>rnr H$s A§V:{H«$`m go E§OmB‘m| Ho$

n[adma Ûmam g¨ûco{fV {H$`m OmVm h¡ {Ogo BZmo{gQ>m°b
hoŠgm{H$g’$mñ’o$Q> (IP

6
) HmBZog Ho$ Zm‘ go OmZm OmVm

h¡, {OZ‘| go C^aVo ¶rñQ> ‘| EH$ AmBgmo’$m°‘© hmoVm h¡,
Am¡a ñVZYm[a`m| ‘| VrZ AmBgmo’$m°‘© hmoVo h¢& h‘ Eg.
goao{d{g`m, ñVZYmar gob bmBZm|, Am¡a Zm°H$AmCQ> ‘mCg

{d ôXm| H$m Cn`moJ ‘m°S>b {gñQ>‘ Ho$ ê$n ‘| {g¾qbJ
Am¡a CnmnM` ‘mJm] H$s Om§M Ho$ {bE H$aVo h¢ Omo IP

7

Ho$ ñVa na {djmô  H$aVo g‘` ~XbVo h¢&

àmoQ>rZ nm`amo’$m°ñ’$mamBboeZ IP
7 
O¡g BZmo{gQ>m°b

nm`amo’$m°ñ’o$Q²g H$s EH$ AZmoIr {deofVm h¡, {Og‘|
~rQ>m-’$m°ñ’o$Q²g BH$mB© H$mo IP

7 
go àr-’$m°ñ’$mo[aboQ>oS> go[aZ

Adeof ‘| àmoQ>rZ ‘| nm`amo’$mog’$mogoarZ CËnÞ H$aZo Ho$
{bE ñWmZm§V[aV {H$`m Om gH$Vm h¡& h‘Zo nhbo
{XIm`m h¡ {H$ IP

7
- ‘Ü`ñW nm`amo’$m°ñ’$mo[aboeZ, C^aVo

¶rñQ (WmoQ>m Am{X, ~m`moHo$‘ Oo, 2015) ‘| AmaEZE
nmobr‘aoμO I J{V{d{Y H$mo {Z §̀{ÌV H$aVm h¡, Am¡a
ñVZYmar H$mo{eH$mAm| (Mm§Xwar EQ> Ab., ~m`moH¡$‘ Oo,
2016) ‘| S>m`{ZZ ‘moQ>a H$m¶©& h‘Zo àma§{^H$ S>oQ>m ^r
àñVwV  {H$`m Wm {H$ AmoÝH$moàmoQ>rZ gr-[‘H$ nmÌo ‘|
nm`amo’$m°ñ’$mo[aboeZ go JwOa gH$Vm h¡, Am¡a gr-{‘H$
IP6K1 H$s H$‘r dmbo H$mo{eH$mAm| ‘| b§~o g‘` VH$
AmYm OrdZ Am¡a {ZåZ gd©ì`mnr ñVa {XImVm h¡&
h‘Zo nhbo ~Vm`m h¡ {H$ Za Myhm| ‘| IP6K1 H$s H$‘r go
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.

~m§PnZ hmoVm h¡& IP6K1 H$s A{^ì`{º$ ‘w»` ê$n go
n¡Ho${Q>Z ewH«$mUwamoYr Am¡a Jmob ewH«$mUwAm| ‘| XoIr JB© Wr&
Myhm| H$mo Jmob ewH«$mUwAm| H$mo CËnÞ H$aZo Ho$ {bE IP6K1

nyU© ñn{‘©¶moOoZo{gg H$s H$‘r h¡, bo{H$Z ò A{Z`{‘V
ê$n go AmH$ma XoZo dmbo Agm‘mÝ` ê$n go AmH$ma dmbo
Agm‘mÝ` {dñVm[aV ewH«$mUwAm| H$mo ~ZmVo h¢ Omo Enm°ßQ>m°{gg
go JwOaVo h¢& Bg{bE, Ip6k1-/- Myhm| ‘| ewH«$mUwOZZ H$s
{d’$bVm Am¡a n[aUm‘r EμOmoñn{‘©`m, E{nS>m`{S>‘g ‘|
n[an¹$ ewH«$mUwAm| H$s AZwnpñW{V H$mo àX{e©V H$aVm h¡&
nm°br’$m°ñ’o$Q> (polyP) EH$ ~m`monm°br‘a h¡ {Og‘|
’$m°ñ’$moEZhmBŚmBS> ~m°ÝS> go Ow‹S>o {d{^Þ g̈»`m H$s ’$m°ñ’o$Q>
BH$mB`m§ hmoVr h¢& ñVZYm[a`m| H$s ßboQ>boQ> ‘| 60-100

’$m°ñ’o$Q> H$s b§~mB© dmbr BH$mB`m| H$s polyP Ho$ KZo
J«oÝ ẁb ‘| ‘m¡OyX h¡, Am¡a H$B© MaUm| ‘| aº$ Ho$ W o̧$ ~ZZo
Ho$ H$mñHo$S> H$mo {Z §̀{ÌV H$aVm h¡& ñVZYm[a`m| ‘| polyP

H$mo gm¢no JE AÝ` ‘hËdnyU© H$m`m] ‘| {g¾qbJ,
{P„r n[adhZ, Am¡a D$Om© CnmnM` em{‘b h¢& polyP

AZwg¨YmZ AÝ` ~m`monm°br‘g© H$s ImoO Omar h¡,  ‘w»`
ê$n go EH$ g‘mZ l¥§Ibm b§~mB© polyP ̀ m polyP Ho$ Zm°Z
hmBS´mobmBgo~b EZmbm°J CnbãY Zht h¢& O~{H$ ¶rñQ>$
Am¡a OrdmUw polyP qgWog H$s nhMmZ H$s JB© h¡, CZHo$
nmg AZwH«$‘ g‘mZVm na H$moB© ñVZYmar n¡am bm°J
AmYm[aV  h¡& h‘Zo nhbo {XIm`m h¡ {H$ Myhm| ‘| IP6K1H$s
H$‘r h¡, {OgZo IP

7 
Ho$ ñVa H$mo H$‘ {H$`m h¡, ßboQ>boQ>

polyP Ho$ {ZåZ ñVa ^r h¢, Am¡a BgHo n[aUm‘ñdê$n
aº$ Ho$ W¸o$ (Kmof Am{X, 2013) ‘| Xmof àX{e©V
hmoVo h¢&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$ {ddaU
(1 Aà¡b 2017, 31 ‘mM©, 2018)

n[a¶moOZm 1 : Am|H$moàmoQ>rZ gr-{‘H$ Ho$ BZmo{gQ>m°b
nmBamo’$m°ñ’o$Q>oO H$s {d{Z¶{‘V pñWaVm

`h Om§MZo Ho$ {bE {H$ Am|H$moàmoQ>rZ gr-{‘H$ E§S>mo[OZg
nm`amo’$m°ñ’$mo[aboeZ go JwOaVm h¡, h‘Zo EH$ 58 ~¡H$
nm`amo’$m°ñ’$moamBboeZ Om§M Am`mo{OV H$s h¡, Am¡a Ip6k1-

/-MEF H$s VwbZm ‘|  Ip6k1+/+ MEF go Xoer gr-{‘H$ Ho$
5[â32P]IP

7
  ‘Ü`ñW nm`amo’$m°ñ’$mo[aboeZ H$mo H$m’$s H$‘

h¡ ({MÌ 1E), `h gwPmd XoVo hþE {H$ `h àmoQ>rZ ^mar
nm`amo’$m°ñ’$mo[aboQ>oS> Ordo h¡& ‘mZd Am¡a ‘mCg C-myc

EH$ PEST S>mo‘oZ, {Ogo àmoQ>rZ AdH«$‘U g¨Ho$V XoZo Ho$
{bE {XIm`m J`m h¡& Ser, Asp Am¡a Glu Adeofm| ‘| g‘¥Õ

`h AZwH«$‘ IP
7 
({MÌ 1 ~r) Ûmam nm`amo’$m°ñ’$mo[aboeZ

Ho$ {bE EH$ gmBQ> hmoZo H$s g¨̂ mdZm h¡& gr-{‘H$ PEST

S>mo‘oZ (E{‘Zmo E{gS> Adeof 201-268 ‘mZd gr-{‘H$$
‘|) Ho$ gmW ao{S>`mob¡~ëS> IP

7
 H$m {dVaU {H$ PEST

S>mo‘oZ dmñVd ‘| nm`amo’$m°ñ’$mo[aboeZ ({MÌ  1 gr) H$m
joÌ h¡& grHo$2 Ûmam ’$m°ñ’$mo[aboeZ Ho$ {bE gr-{‘H$$
PEST AZwH«$‘ Ho$ N>moQ>o Qw>H$‹S>m| H$mo AYrZ H$aHo$, IP

7
-

‘Ü`ñW nm`amo’$m°ñ’$mo[aboeZ Ho$ ~mX, h‘Zo Adeof 238

go 265 ({MÌ 1~r) dmbo Qw>H$‹S>o ‘| nm`amo’$m°ñ’$mo[aboeZ
H$s gmBQ> ‘¡n H$s JB©& ‘mg ñnoŠQ´mo‘oQ´r {dûcofU go nVm
Mbm {H$ grHo$2 AZwH«$‘ ‘| Xmo Adeofm| H$mo Thr244 go
Ser252 VH$ {XImVm h¡& h‘Zo gr-{‘H$ PEST AZwH«$‘
(aa 201 go 268) Ho$ Xmo CËn[adVu g¨ñH$aU CËnÞ {H$E
: (i) 3Eg / E, {Og‘| goa 249, 250 Am¡a 252 H$mo Ebm
Ûmam à{VñWm{nV {H$`m J`m h¡, Am¡a (ii)  3 Eg/Q>r
{Og‘| Ser 249, 250 Am¡a 252  H$mo Thr Ûmam à{VñWm{nV
{H$`m J`m h¡& O¡gm {H$ Ano{jV Wm, 3Eg/E CËn[adVu
({MÌ 1 gr) ‘| IP

7
 ‘Ü`ñW nm`amo’$m°ñ’$mo[aboeZ g‘má

H$a {X`m J`m Wm& {XbMñn ~mV `h h¡ {H$ 3Eg/Q>r
CËn[adVu grHo $2 ’$m °ñ’$m o [aboeZ Wm, bo{H$Z
nm`amo’$m°ñ’$mo[aboeZ H$m’$s H$‘ hmo J`m Wm ({MÌ 1gr)&
`h Am§H$‹S>m nhbr ~ma àH$Q> hmoVm h¡ {H$ ’$m°ñ’$mo[aboQ>oS>
Thr Adeof IP

7
 go ’$m°ñ’o$Q> H$mo ’$m°ñ’$mo[aboQ>oS> Ser Adeofm|

Ho$ g‘mZ XjVm Ho$ gmW ñdrH$ma Zht H$aVo h¢& nyU©
b§~mB© gr-{‘H$$ H$s pñWaVm na bú` Ser Adeofm| Ho$
’$m°ñ’$mo[aboeZ ̀ m nm`amo’$m°ñ’$mo[aboeZ H$m à^md {ZYm©[aV
H$aZo Ho$ {bE, h‘Zo goa 249, 250 Am¡a 252 H$mo à{VñWm{nV
{H$`m (i) Ala ’$m°ñ’$mo[aboeZ Am¡a nm`amo’$m°ñ’$mo[aboeZ
H$mo amoH$Zo Ho$ {bE, (ii) ’$m°ñ’$mo[aboeZ H$mo AZw‘{V XoZo
Ho$ {bE nmBamo’$m°ñ’$mo[aboeZ H$mo AñdrH$ma H$aVm h¡, ̀ m
(iii) Aspa, ’$m°ñ’$mo[aboeZ H$mo gr-{‘H$ H$aZo Ho$ {bE
bo{H$Z nm`amo’$m°ñ’$mo[aboeZ Ho$ {bE Zht& gr-{‘H$$ Ho$
g^r VrZ CËn[adVu g¨ñH$aUm| ‘| IP

7
 ({MÌ 1S>r) Ûmam

nm`amo’$m°ñ’$mo[aboeZ Ho$ {ZåZ ñVa {XImE JE& O~
HEK293  H$mo{eH$mAm| ‘| ì`º$ {H$`m J`m, Vmo g^r VrZ
CËn[adVu Xoer àmoQ>rZ H$s VwbZm ‘| b§~o g‘` VH$
AmYm OrdZ ({MÌ 1B©) àX{e©V H$aVo h¢, Am¡a gd©ì`m{á
({MÌ 1E’$) H$mo H$‘ H$aVo h¢& Bg{bE, gr-{‘H$ na
go[aZnm¶amo’$m°ñ’$mo[aboeZ H$m ZwH$gmZ Ip6k1-/- MEF ‘|
pñW{V H$m à{Vq~{~V H$aVm h¡, Ohm§ gr-[‘H
$nmBamo’$m°ñ’$mo[aboQ> Zht {H$`m Om gH$Vm h¡ Am¡a H$‘
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gd©ì`m{á Am¡a A{YH$ pñWaVm {XImVm h¡& dV©‘mZ ‘|
h‘ E3 bmBJoO H$s nhMmZ H$aZo H$m à`mg H$a aho h¢
Omo PEST àmê$n go Ow‹S>m hþAm h¡ gr-{‘H$$ ‘|, Am¡a ̀ h

{ZYm©[aV H$a| {H$ Š`m Bg ~§YZH$mar H$mo b{jV gmBQ>
Ho$ nm`amo’$m°ñ’$mo[aboeZ Ûmam {d{Z`{‘V {H$`m J`m h¡&

{MÌ 1.  gr-{‘H$$ Ho$ IP
7
-‘Ü`ñW nm`amo’$m°ñ’$mo[aboeZ BgH$s pñWaVm H$mo {Z §̀{ÌV H$aVm h¡& (E) Ip6k1+/+ Am¡a Ip6k1-

/- go A§VOm©V gr-{‘H$$MEFS Bå¶yZmo Adjo{nV {H$`m J`m Am¡a 5[â-32P] IP
7
. Ho$ gmW nm`amo ’$m°ñ’$moAm¡am`boQ>oS>  Wm& àmo{nZ

H$mo NuPAGE  H$m Cn`moJ H$aHo$ hb {H$`m J`m Am¡a PVDF {P„r ‘| ñWmZm§V[aV H$a {X`m J`m& {’$`mo’$mo[a’$m`a ñH¡$qZJ Ûmam
nm`amo’$m°ñ’$mo[aboeZ H$m nVm bJm`m J`m Am¡a doñQ>Z© ãbm°qQ>J Ûmam àmoQ>rZ H$m nVm Mbm J`m& (~r) gr-{‘H$ Ho$ S>mo‘oZ
Am{H©$Q>oŠMa Ho$ `moOZm~Õ à{V{Z{YËd, ‘mZd Am¡a ‘mCg gr-‘mBH$ ‘| nrB©Q>r joÌ Ho$ AZwH«$‘ {XImVo h¢& IP

7
 Ûmam go[aZ Adeof

nm`amo’$m°ñ’$mo[aboQ>oS> aoIm§{H$V h¢²& AmJo {dûcofU Ho$ {bE Cn`moJ {H$E OmZo dmbo noñQ> S>mo‘oZ I§S> g¨Ho$V {XE JE h¢& (gr) ‘yb
Am¡a CËn[adVu (Ser 249, 250 Am¡a 252 Ebm ̀ m Thr Ho$ gmW à{VñWm{nV) ‘mZd gr-{‘H$ (Adeof 201 go 268) Ho$ nrB©Q>r
joÌ H$mo OrEgQ>r Ho$ {bE EH$ g¨b`Z Ho$ ê$n ‘| ì`º$ {H$`m J`m Wm Am¡a B©. H$mobmB© go ewÕ {H$`m J`m Wm& BZ àmoQ>rZm| H$mo
grHo$2 Am¡a nmBamo’$m°ñ’$mo[aboeZ Ûmam ao{S>`mob¡~qbJ Ho$ AYrZ {H$`m J`m Wm, Omo ao{S>`mob¡~ob IP

7 
Ho$ gmW, NuPAGE H$m

Cn`moJ H$aHo$ hb {H$`m J`m Wm Am¡a nrdrS>rE’$ {P„r ‘| ñWmZm§V[aV {H$`m J`m Wm& {’$`mo’$mo[a‘m`a ñH¡$qZJ Ûmam
nmBamo’$m°ñ’$mo[aboeZ H$m nVm bJm`m J`m Wm Am¡a àmoQ>rZ H$m nVm bJm`m J`m Wm {Og‘| Ponceau Eg (S>r) dr5 Q>¡J {H$E JE
‘mCg gr-{‘H$$, ̀ m VrZ CËn[adVu g¨ñH$aUm| Ho$ gmW A{^a§{OV hþAm Wm, {Og‘| nrB©Q>r joÌ ‘| Ser 249, 250 Am¡a 252 H$mo Ebm
(3 EgE), Ala (3SA), Thr (3ST), ̀ m EEgnr (3 EgS>r), HEK293T H$mo{eH$mAm| ‘| ì`º$ {H$E JE Wo, 5[â-32P] IP

7 
Ho$

gmW Bå ẁZmo Adjo{nV Am¡a nm`amo’$m°ñ’$mò am`boQ>oS> Am¡a (E) Ho$ ê$n ‘| nVm Mbm& (B©) HEK293  H$mo{eH$mE§ dÝ`$ àH$ma Am¡a
‘mCg gr-{‘H$$ Ho$ CËn[adVu g¨ñH$aUm| H$mo ì`º$ H$aVo hþE ~VmE JE g‘` Ho$ {bE àmoQ>rZ Q´m§gboeZ H$mo AdéÕ H$aZo Ho$ {bE
gmBŠbmohoŠgmB‘mBS> Ho$ gmW BbmO {H$`m J`m Wm& àmoQ>rZ AmYm OrdZ {ZYm©[aV H$aZo Ho$ {bE doñQ>Z© ãbm°qQ>J Ûmam gr-{‘H$ H$m
nVm bJm`m J`m Wm& (E’$) Xoer Am¡a CËn[adVu dr 5-Q>¡J {H$E JE gr-{‘H$$ H$mo ì`º$ H$aZo dmbo MG132H$mo{eH$mAm| H$m
MG132 Ho$ gmW BbmO {H$`m J`m Wm, Am¡a H$mo{eH$m bmBgoQ> à{Vajm AdjonU dr5 Q>¡J H$s JB© gr-{‘H$$ Ho$ nm°br-gd©ì`mnr
hmoZo H$m nVm bJmZo Ho$ {bE g¨gm{YV {H$`m J`m Wm& B‘oO Xmo `m VrZ à`moJm| Ho$ à{V{Z{Y h¢&
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n[a¶moOZm 2 : Myho Ho$ ewH«$mUwOZZ ‘| IP6K1 H$s
^y{‘H$m

dÝ` àH$ma Ho$ narjUm| H$s ñ¹¡$e {Z{‘©{V`m| Ho$
Bå ỳZmoâbmoaog|g {dûcofU go Jmob ewH«$mUwAm| ({MÌ 2
E) ‘| no[aÝ ỳpŠb`a J«oÝ ẁb ‘| IP6K1 Ho$ g¨dY©Z H$m nVm
Mbm h¡& ò J«oÝ¶yb H«$mo‘¡Q>m°BS> qnS>m| Ho$ Adeof h¢, Omo
Jmob ewH«$mUwAm| ‘| nmE OmZo dmbo [a~mo Ý ỳpŠb`mo àmoQ>rZ
H$m°åßbo³g hmoVo h¢, Am¡a E‘AmaEZE Q´m§gboeZ {Z §̀ÌU,
E‘AmaEZE j` Am¡a N>moQ>o AmaEZE-‘Ü`ñW OrZ
{d{Z`‘Z ‘| em{‘b h¢& H«$mo‘¡Q>m°BS> qnS> ‘mH©$a àmoQ>rZ

E‘AmB©S>ãë ỳAmB© Ho$ gmW gh-A{^a§OZ go nVm Mbm
{H$ IP6K1 dmñVd ‘| gmBQ>moßbmÁ‘ ({MÌ 2 E) ‘| CnpñWV
hmoZo Ho$ Abmdm, Jmob ewH«$mUwAm| ‘| H«$mo‘¡Q>m°BS> qnS>m| Ho$
{bE ñWmZr`H¥$V h¡& H«$mo‘¡Q>m°BS> ~m°S>r Ho$ AëQ´mñQ´ŠMa H$s
Om§M Q´m§g{‘eZ BboŠQ´m°Z ‘mBH«$moñH$monr Ûmam H$s JB© Wr
& Ip6k1+/+ ewH«$mUwAm| ‘| {XImB© XoZo dmbo {demb ñn§O-
O¡go no[aÝ ỳpŠb`a g‘oH$Z Ho$ {dnarV, H«$mo‘¡Q>m°BS> qnS>m|
H$mo ̀ m Vmo Ip6k1"/”  ewH«$mUwAm| ({MÌ 2~r) ‘| I§{S>V ̀ m
AZwnpñWV {H$`m J`m Wm& ñn{‘©̀ moOoZo{gg Ho$ gmW
ì`mnH$ H«$mo‘¡{Q>Z nwZJ©R>Z hmoVm h¡ {OgHo$ Xm¡amZ A{YH$m§e

{MÌ 2.  IP6K1 H«$mo‘¡Q>m°BS> ~m°S>r (gr~r) Ho$ JR>Z Ho$ {bE Amdí`H$ h¡ Am¡a Hw§$Or ewH«$mUwOÝ` OrZ Ho$ g‘`nyd© Q´m§gboeZ
H$mo amoH$Vm h¡& (E) amC§S> ewH«$mUw ñ¹¡$e H$s {Z{‘©{V Ho$ Bå ỳZmoñQ>oqZJ H«$mo‘¡Q>m°BS> ~m°S>r ‘mH©$a E‘AmB©S>ãë ỳAmB© (ham) Ho$ gmW
IP6K1 (‘¡O|Q>m) IP6K1 H$m H$mobmogmBμOoeZ (g’o$X) {XImVm h¡ Omo Xem©Vm h¡ {H$ MIWI H«$mo‘¡Q>m°BS> ~m°S>r (Vra) ‘| ‘m¡OyX h¡&
ñn‘}{Q>S> Zm{^H$ H$mo S>rEnrAmB© (Zrbm) Ho$ gmW à{VñWm{nV {H$`m J`m Wm& ñHo$b ~ma: 2  ‘mBH«$moZ& (~r) amC§S> ewH«$mUwAm| H$s
à{V{Z{Y Q>rB©E‘ B‘o{Og Ip6k1+/+ ewH«$mUwAm| (Koao hþE) ‘| Ag¨JV bmo~wboQ>oS> BboŠQ´m°Z-KZo H«$mo‘¡Q>m°BS> {ZH$m`m| Am¡a Ip6k1"/”

ewH«$mUwAm| ‘§o  H$moB© H«$mo‘¡Q>m°BS> qnS>m| H$mo {XImVr h¢& ñHo$b ~ma : 1 ‘mBH«$moZ& (gr, S>r) 28 S>rnrnr ({XZ nmoñQ>nmQ>©‘) ‘| TNP2

(gr) Am¡a PRM2 (S>r) H$m n{ü‘r ãbm°Q> {dûcofU Am¡a Ip6k1+/+ (+/+) VWm Ip6k1"/” (“/”) Myhm| Ho$ àH$Q> {H$E JE 28 S>rnrnr
Q>oñQ> Ip6k1"/” Om§M ‘| BZ àmoQ>rZ H$s g‘`nyd© A{^ì`{º$& 35 S>rnrnr Q>oñQ> ‘| TNP2 ̀ m PRM2  Ho$ ñVa, bmoqS>J {Z §̀ÌU (Aë’$m-
Q>çy~w{bZ) Ho$ ñVa Ho$ {bE gm‘mÝ`rH¥$V ‘mÜ` ±s.e.m.  Ho$ ê$n ‘| B§{JV {H$`m OmVm h¡& VrZ ñdV§Ì à`moJm| ‘| (B©, E’$) Ip6k1+/

+ Am¡a Ip6k1"/” H$s à{Vajm A{^a§OZ (ham) 28 S>rnrnr d¥fU TNP2  (B©) `m PRM2 (E’$) H$m nVm bJmZo Ho$ {bE H«$m°g
goŠeZ& Zm{^H$ S>rEnrAmB© (‘¡O|Q>m) Ho$ gmW gm‘Zm H$a aho h¢& Ip6k1+/+ 28 S>rnrnr d¥fU H$moB© nVm bJmZo `mo½` TNP2
A{^a§OZ Zht {XImVo h¢, O~{H$ Ip6k1"/” d¥fU Hw$N> Agm‘mÝ` ê$n go AmH$ma dmbo ewH«$mUwAm| (Vra hoS>) ‘| TNP2  Ho$ g‘` go
nhbo Q´m§gboeZ {XImVo h¢& PRM2  H$m g‘` 28 dppIp6k1"/”  Myhm| (Eamo hoS>) Ho$ Jmob ewH«$mUwAm| ‘| g‘`-g‘` na Q´m§gboeZ
{H$`m OmVm h¡ bo{H$Z Ip6k1+/+ amC§S> ewH«$mUwAm| (Vra) ‘| ‘m¡OyX Zht hmoVm h¡& ñHo$b ~ma : 10 ‘mBH«$moZ&&
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Ý ỳpŠb`mogmo‘b {hñQ>moZ H$mo àma§{^H$ ê$n go g¨H«$‘U
àmoQ>rZ (Q>rEZnr 1  Am¡a Q>rEZnr 2) Am¡a ~mX ‘| àmoQ>o‘mBZ
(nrAmaE‘ 1 Am¡a nrAmaE‘ 2) Ûmam à{VñWm{nV {H$`m
OmVm h¡& BZ àmoQ>rZ H$mo EZH$moS> H$aZo dmbo E‘AmaEZE
Jmob ewH«$mUwAm| ‘| ê$nm§[aV {H$E JE h¢, bo{H$Z ñn‘}{Q>S>
H$s bå~mB© Ho$ Xm¡amZ ê$nm§V[aV hmoZo Ho$ {bE EH$
ê$nm§V[aV Vm¡a go X‘Z H$s pñW{V ‘| g¨J«hrV {H$`m
OmVm h¡& ̀ h Om§M H$aZo Ho$ {bE {H$ Ip6k1-/- ewH«$mUwAm|
‘| H«$mo‘¡Q>m°BS> qnS>m| H$m ZwH$gmZ Q>rEZnr 2 Am¡a nrAmaE‘
2 A{^ì`{º$ ‘| n[adV©Z H$s Amoa OmVm h¡, h‘Zo 28

Am¡a 35 {XZ Ho$ {H$emoa d¥fU ‘| BZ àmoQ>rZm| Ho$ ñVa H$s
Om§M H$s& 28S>rnrnr na, Ip6k1+/+ Q>oñQ> ‘| àmoQ>rZ H$m
nVm Zht bJm`m J`m Wm, O~{H$ Ip6k1-/-  d¥fU ‘| BZ
àmoQ>rZ ({MÌ  2gr, S>r) XmoZm| H$s g‘` nyd© A{^ì`{º$
{XImB© Wr& Q>rEZnr 2  Am¡a nrAmaE‘ 2  A{^ì`{º$
Ip6k1+/+ Am¡a Ip6k1-/- 35 S>rnrnr Q>oñQ> XmoZm| ‘| {‘br Wr,
bo{H$Z àmoQ>rZ H$m ñVa Zm°H$AmCQ> Myhm| ‘| A{YH$ Wm&

àmoQ>rZ Ho$ ñVa Ho$ {dnarV, Ip6k1+/+ Q>oñQ> H$s VwbZm ‘|
28  Am¡a 35 S>rnrnr Ip6k1-/- ‘| Tnp2 Am¡a Prm2  Q́m§g{H«$ßQ>
Ho$ ñVa ‘| H$‘r `m H$moB© ~Xbmd Zht Am`m Wm& Bggo
nVm MbVm h¡ {H$ BZ àmoQ>rZ H$s g‘`-g‘` na
A{^ì`{º$ E‘AmaEZE ~hþVm`V ‘| d¥{Õ Ho$ {bE
{Oå‘oXma Zht h¡, ~pëH$ BgHo$ Q´m§gboeZb gmBb|qgJ
Ho$ AnKQ>Z H$m n[aUm‘ h¡& 28 S>rnrnr Myhm| Ho$ {d{dY
dJm] go nVm Mbm h¡ {H$ Q>rEZnr 2 Hw$N> Agm‘mÝ` ê$n
go Zm{^H$ ‘| ì`º$ {H$`m OmVm h¡ g¨K{ZV Ip6k1"/”

ewH«$mUwAm| ({MÌ 2B©), Am¡a nrAmaE‘ 2 g‘`-g‘`
na Ip6k1-/- Xm¡a ewH«$mUwAm| ({MÌ 2E’$) Ho$ Zm{^H$ ‘|
ì`º$ {H$`m OmVm h¡& BÝh| EH$ gmW {b`m J`m, h‘mao
Am§H$‹S>o ~VmVo h¢ {H$ IP6K1 H«$mo‘¡Q>m°BS> qnS> JR>Z Ho$ {bE
Tnp2  Am¡a Prm2  Ho$ AñWm`r {d{Z`‘Z Am¡a amC§S>
ewH«$mUwAm| ‘| nrAmaE‘ E‘AmaEZE A{^ì`{º$ Ho$ {bE
Amdí`H$ h¡& `h H$m ©̀ hmb hr ‘| àH$m{eV hþAm Wm
(‘„m Am¡a ^§S>mar, 2017)&

{MÌ 3. Q>{‘©Zb AëH$sZ g‘yh polyP H$mo EŠgmonm°br’$m°ñ’o$ZQ>og Ûmam {JamdQ> go ~MmZo Ho$ {bE& (E) qgWo{Q>H$ ‘moZmo{S>ñnog©
polyP Ho$ g¨aMZmE§& (~r) gmo{S>`‘ hoŠgm‘¡Q>m’$m°ñ’o$Q> (EgEMnr), EH$ ì`mdgm{`H$ ê$n go CnbãY nm°br{S>ñng© polyP,
‘moZmo-FAM-P5  Am¡a ~rAmB©Eg-FAM-P8 EgnrnrnrEŠg1 (1 µg, 37ºC, 14 h), Ho$ gmW `m {~Zm CJmE JE Wo, Am¡a
CËnmXm| H$mo 35.8 % nm°br E{H«$b E‘mBS> Oob& âbmoamog|Q> ~¢S> H$mo XoIm J`m Wm, Am¡a ~mX ‘| Oob H$mo Q>mobwS>mBZ ãby Ho$ gmW
A{^a§{OV {H$`m J`m Wm& âbmoamog|g B‘oO (XmE§ n¡Zb) Am¡a Q>mobwS>mBZ ãby-ñQ>oqZJ (~mE§ n¡Zb) go nVm MbVm h¡ {H$ EgEMnr
Am¡a ‘moZmo-FAM-P5 ScPPX1 Ûmam S>m`OoñQ> {H$E OmVo h¢, bo{H$Z ~rAmB©Eg-FAM-P8 g¨a{jV h¡& (~r) EgEMnr,
~rAmB©Eg-EëHmBZ-nr8  Am¡a ~rAmB©Eg-FAM-P8 (#)  ScPPX1 (1 ‘mBH«$moJ«m‘, 37 {S>J«r gopëg`g, 14 EM) Ho$ gmW `m
{~Zm CJmE JE Wo& 5-E’$EE‘ EOmBS> H$mo pŠbH$ agm`Z emó H$m Cn`moJ H$aHo$ {~g-EëHmBZ-P8  (*)  Ho$ gmW g῭ wp½‘V
{H$`m J`m Wm, Am¡a g^r CËnmXm| H$mo 35.8% nm°br E{H«$b E‘mBS> Oob na hb {H$`m J`m Wm& âbmoamog|g B‘oO (XmE§ n¡Zb)
Am¡a Q>mobwS>mBZ ãby-ñQ>oqZJ (~mE§ n¡Zb) go nVm MbVm h¡ {H$ ~rAmB©Eg-EëHmBZ-P8 Am¡a ~rAmB©Eg-FAM-P8 XmoZm| H$mo
ScPPX1 S>m`OoñQ>g H$aVo hþE g¨a{jV {H$`m OmVm h¡& BÝgoQ> ‘| J¡a CnMm[aV h¡ Am¡a CnMm[aV ScPPX1 {~g EëHmBZ-P8
VwbZm H$s AmgmZr Ho$ {bE hmB H§$Q´mñQ>g Ho$ gmW {XIm`m J`m h¡& g^r N>{d`m§ VrZ ñdV§Ì à`moJm| Ho$ à{V{Z{Y h¢&
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n[a¶moOZm 3 : ñVZYm[a¶m| ‘| nm°br’$moñ’o$Q> H$m H$m¶©
Am¡a CnmnM¶
h‘mao gh`moJr, O‘©Zr Ho$ ’«$s~J©, {dœ{dÚmb` Ho$ S>m°
hoqZJ OogZ Zo ‘moZmo{S>ñn§g© (AWm©V² {Z{üV l¥§Ibm
b§~mB©) polyP  H$mo amgm`{ZH$ ê$n go g¨ûco{fV H$aZo H$s
à{H«$`m {dH${gV H$s h¡ Am¡a Bgo EH$ `m XmoZm| {gam| na
EH$ EëH$mBZ g‘yh Ho$ gmW Q>¡J {H$`m h¡, {OgH$m
Cn`moJ V~ {H$`m Om gH$Vm h¡ pŠbH$ agm`Z ({MÌ 3
E) H$m Cn`moJ H$aHo$ μâbmoamo’$moa E’$EE‘ g‘oV {H$gr
^r amgm`{ZH$ g‘yh ‘| polyP H$mo g῭ mo{OV H$aZo Ho$
{bE& h‘Zo Om§M H$s {H$ H¥${Ì‘ ‘moZmo{S>ñnOg© polyP Ho$
{gam| na ‘m¡OyX EëH$mBZ g‘yh EŠgmonm°br’$m°ñ’$oQ>og Ûmam
{JamdQ> Ho$ {déÕ$ ajm H$aZo ‘| gj‘ h¡, Omo g^r gob
{ZîH$fm] ‘| ‘m¡OyX hmoZo H$s g¨̂ mdZm h¡& Eg g{d©{ggr
EŠgmo‘ nm°br ’$m°ñ’o$Q>og (nrnrEŠg 1) EH$ 5-‘oa polyP

H$mo nyar Vah go nMmZo ‘| gj‘ Wm Omo âbmoamo’$moa
(E’$EE‘) Ho$ gmW Ho$db EH$ N>moa na Wm, O~{H$
polyP

8
, Omo XmoZm| {gam| na E’$EE‘ Ho$ gmW Omo‹S>m J`m

Wm, nrnrEŠg 1 ({MÌ) Ûmam ŠbodoO Ho$ {bE à{VamoYr
Wm 3 ~r)& `h Om§MZo Ho$ {bE {H$ Š`m nrnrEŠg 1  go
gwajm ̂ mar âbmoamo’$moa H$s CnpñW{V go ghZ H$s JB© Wr,
`m Š`m AHo$bo EH$ EëH$mBZ g‘yh qgWo{Q>H$ polyP

8
 H$mo

EŠgmonm°br’$m°ñ’o$Q²g Ûmam {JamdQ> H$mo amoH$Zo Ho$ {bE
n`m©á h¡, h‘Zo nrnrEŠg 1 Ho$ gmW {~g-EëHo$Z polyP

8

B§Š¶y~oQ> {H$E OmVo h¢, Am¡a ~mX ‘| Bgo EH$ Oob na XoIZo
Ho$ {bE E’$EE‘ ‘| Omo‹S>m J`m ({MÌ 3gr)& h‘Zo Ü`mZ
{X`m {H$ N>moQ>m EëH$mBZ g‘yh nrnrEŠg 1 J{V{d{Y Ho$
gwajm H$aZo ‘| gj‘ h¡, `h ~VmVm h¡ {H$ EH$ Q>{‘©Zb
AëH$sZ gob {ZH$mbZo ‘| polyP H$mo {JamdQ> go à{VamoY

àXmZ H$aoJm& dV©‘mZ ‘| h‘ polyP Ho$ gmW   A§V:{H«$¶m
H$aZo dmbo ñVZYmar àmoQ>rZ H$s nhMmZ H$aZo Ho$ {bE
Bg qgWo{Q>H$ ‘moZmo{S>ñng© polyP H$m Cn`moJ H$aZo H$m
à`mg H$a aho h¢&

àH$meZ :

1. ‘„m E~r E§S> §̂S>mar Ama (2017)& IP6K1 BO
BZr{e¶b ’$m°a  H«$mo‘oQ>m°BS> ~m°S>r ’$m°‘}eZ E§S> Q>oånmoab
aoJwboeZ Am°’$ TNP2 E§S> PRM2 EŠgàoeZ BZ
‘mCg ñn‘©o{Q>S>& gob gmB§g OZ©b 130 : 2854-

2866.&

2. emh E, Jm§Jwbr Eg, goZ Oo E§S> ̂ §S>mar Ama (2017)&
BZmo{gQ>m°b nm`amo’$m°ñ’o$Q>: EZO}{Q>H$, Am°‘ZràoO|Q>
E§S> dg}Q>mBb {g¾qbJ ‘m°brŠ ỳëg& B§{S>`Z B§ñQ>r
Q>çyQ> Am°’$ gmB§g OZ©b 97: 23-40.&

31 ‘mM© 2018 H$mo àog ‘| àog nona (ZmoQ> : qàQ> ‘|
AmZo go nhbo Am°ZbmBZ àH$meZ A{J«‘ ‘àog ‘|’
‘mZm OmEJm) A§gmar E‘ OoS>, Hw$‘ma E, E h[a S>r,
{à`mXeu E, nÙmdVr Eb, ̂ §S>mar Ama Am¡a ñdm‘rZmWZ
Ama (2018)& àmoQ>rZ MmO© Q́m§g’$a EãOm}AmßeZ  ñnoŠQ́m:
EZ B§qQ´{gH$ àmo~ Qy> ‘m°ZrQ>a ñQ²́>ŠMab E§S> Amo{bJmo‘o[aH$
Q´m§{OeZ BZ àmoQ>rÝg& àog ‘| ’¡$amS>o {S>ñH$Ze§g&

AÝ` àH$meZ :
‘„m E ~r Am¡a ^§S>mar Ama (2017)& IP6K1 BO
B§{S>ñn|{g~b ’$m°a X Q>oånmoab aoJwboeZ Am°’$ ‘mCg
ñn‘©oQ>moOo{ZH$ àmoQ>rZ& gob ~m`mobm°Or Ý¶yOboQ>a,
B§{S>`Z gmogm`Q>r Am°’$ gob ~m`mobm°Or Ûmam
àH$m{eV 36: 38-39&
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H«$mo‘o{Q>Z Ord {dkmZ Am¡a E{nOoZo{Q>Šg à`moJembm
{gaQw>BZ n[adm àmoQ>rZ S>rE{gQ>mBbog Ho$ H$m¶m] Am¡a {d{Z¶‘Z H$mo g‘PZm

g¨H$m¶ Xod¶mZr hëXa ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ bm{har H$moZmS>m d[aîR> AZwg¨YmZ AÜ¶oVm (Aºy$~a 2017 VH$)
amKdoÝÐ dSm>bm d[aîR> AZwg¨YmZ AÜ¶oVm ({Xgå~a 2017 VH$)
A‘¥Vm goZJwám d[aîR> AZwg¨YmZ AÜ¶oVm (Zdå~a 2017 VH$)
em{bZr A[aH$WmoQ>m H${ZîR> AZwg¨YmZ AÜ¶oVm

AÝ` gXñ¶ {Zén‘m MQ>Ou VH$ZrH$s A{YH$mar$(AJñV 2017 VH$)

dmgdr ̂ moJS>r n[a`moOZm OoAmaE’$ (OZdar 2018 go)

Z~rbm ImZ ~rAmB©Q>rEg à{ejw (OZdar 2018 go)

gh¶moJH$Vm©$ ‘Zmo{OV nmb S>rAmaAmB©EbEg, h¡Xam~mX

CÔoí¶ :

àmoQ>rZm| H$m à{VdË¶© E{gQ>m¶boeZ / S>r>E{gQ>mBboeZ
H$B© ‘hËdnyU© H$mo{eH$s¶ à{H«$¶mAm| H$mo {d{Z¶{‘V H$aVm
h¡& {gaQw>BZ ’¡${‘br NAD+ na {Z ©̂a àmoQ>rZ / {hñQ>moZ
¶rñQ>> go ñVZYmar VH$ g§a{jV {S>E{gQ>mBboOoO
(EMS>rEgr) h¢& ¶o {gaQw>BZ H$B© àH$ma Ho$ ‘hËdnyU©
H$mo{eH$s¶ H$m¶© H$aVo h¢ Omo Q´>m§g{H«$ßeZb gmBb|qgJ go
boH$a S>rEZE j{V na à{V{H«$¶m, H$mo{eH$m MH«$ {d{Z¶‘Z,
CnmnM¶ Am¡a jaU BË¶m{X VH$ hmoVo h¢& S>rEZE CnmnM`r
à{H«$`mAm| `Wm S>rEZE à{VdbZ Am¡a à{Vny{V© ‘|
AmpÊdH$s` {H«$`mAm| H$m ì`mnH$ AÜ``Z Zht {H$`m J`m
h¡& BZ‘| go Hw$N> à{H«$`mAm| Ho$ Xm¡amZ {d{eï>$ {gaQw>BZ
H$s A{^ì`{º$ ñVa ‘| n[adV©Z hmoVm h¡ Omo BZ àmoQ>rZm|
Ho$ à{V~§{YV {d{Z¶‘Z H$mo Xem©Vm h¡& bo{H$Z BZ‘| go
H$B© eVm] Ho$ AYrZ {gaQw>BZ A{^ì`{º$ Ho$ {d{Z¶‘Z H$s
à{H«$`m XwJ«m©h` hmoVr h¡&

h‘mam CÔoí` S>rEZE j{V à{V{H«$`m Am¡a à{Vny{V©
Ho$ Xm¡amZ {gaQw>BZ Ho$ AmpÊdH$ H¥$Ë`m| Am¡a {d{Z¶‘Z V§Ìm|
H$mo g‘PZm h¡& h‘ AmXe© àUmbr Ho$ ê$n ‘| ̀ rñQ> Am¡a
‘mZd gob bmBZm| H$m Cn`moJ H$aVo h¢& `rñQ> ‘| h‘mao
{ZîH$fm] Ho$ AmYma na h‘ AnZr H$m`© g¨H$ënZm H$mo
ñVZYmar H$mo{eH$mAm| VH$ ~‹T>mZm Mmh|Jo& ñVZYm[a`m|
‘| gmV {gaQw>BZ (SIRT1-7) hmoVo h¢& ñVZYmar {gaQw>BZ
‘| AbJ AbJ Cn H$mo{eH$s` ñWmZrH$aU hmoVo h¢ O¡go

SIRT1, SIRT6  Am¡a SIRT7 Omo Zm{^H$ H$mo ñWmZrH¥$V
H$aVo h¢, SIRT2 H$mo gmBQ>moßbmÁ‘ Ho$ gmW O~{H$ SIRT3,

SIRT4  Am¡a SIRT5  H$mo ‘mBQ>moH$m°pÝS´̀ m Ho$ gmW Omo‹S>Vo
h¢& BgHo$ Abmdm Hw$N> {gaQw>BZ {d{^Þ CnH$mo{eH$s`
{d^mJm| Ho$ ~rM AmVo OmVo ahVo h¢ VWm Bggo {d{^Þ
CnH$mo{eH$s` ñWmZrH$aU Ûmam CZHo$ H$m`© H$m {ZYm©aU
hmoVm h¡& My§{H$ {dI§S>Z I‘ra Eg. nmoå~o gyú‘ ê$n go
Cƒ ỳHo$amo¶Q²g go g¨~§{YV hmoVo h¢ Am¡a {gaQw>BZ I‘ra
go ñVZnm{``m| ‘| g¨a{jV {H$E OmVo h¢, Bg{bE h‘
{gaQw>BZ ~m`mobm°Or H$m AÜ``Z H$aZo Ho$ {bE {dI§S>Z
¶rñQ> Eg. nmoå~o H$m ‘m°S>b {gñQ>‘ Ho$ ê$n ‘| à`moJ
H$aVo h¢& {dIÊS>Z ¶rñQ> Eg. nmoå~o Ho$ VrZ {gaQw>BZ,
Sir2, Hst2 Am¡a Hst4 hmoVo h¢& bmon {díbofU Am¡a AÝ¶
AÜ¶¶Zm| go nVm Mbm h¡ {H$ ¶o g^r OrZ Q´>m§g{H«$ßeZb
gmBb|qgJ ‘| H$m¶© H$aVr h¢& VWm{n sir2+ Am¡a hst2+

OrZm| Ho$ ~Om¶ Ho$db hst4+ OrZ Ho$ bmon go Yr‘o
{dH$mg, XrK©H$m{bH$ AmH¥${V {dkmZ, {dI§{S>V S>rEZE
Am¡a S>rEZE j{V g§doXZerbVm Ho$ ’$sZmoQ>mBn àX{e©V
hmoVo h¢ Omo ¶h Xem©Vo h¢ {H$ BgHo$ A{V[aº$ H$m¶© ^r
hmo gH$Vo h¢& ¶o ’$sZmoQ>mBn ZE {g¾qbJ ‘mJ© Ohm§ Hst4

gXñ¶ H$m¶© H$a ahm hmo, ImoOZo ‘| Cn¶moJr CnH$aU
hmoVo h¢& Bggo OrZmo‘ pñWaVm Ho$ aIaImd ‘| H$m ©̀
H$aZo Ho$ {bE {XIm`m J`m h¡& {XbMñn h¡, Hst4  H$m
ñVa KQ>Vm h¡ O~ H$mo{eH$mAm| H$mo S>rEZE j{V go
AdJV H$am`m OmVm h¡&
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h‘Zo {ZåZ{b{IV CÔoí¶m| na ’$moH$g {H$¶m :

1. S>rEZE j{V à{V{H«$`m Ho$ Xm¡amZ {dI§S>Z ̀ rñQ> {gaQw>BZ
Hst4 Ho$ {Z`‘Z Ho$ AmU{dH$ H$m`m] Am¡a V§Ì H$mo
g‘PZm

2. ‘mZdr` {gaQw>BZ 3 (SIRT3) H$m Zm{^H$s` ñWmZrH$aU
Am¡a H$m ©̀ H$s Om§M

n[a¶moOZm 1: AmU{dH$ H$m`m] H$mo g‘PZm Am¡a
{dI§S>Z `rñQ>, emBOmogmH$m}‘mB{gg nmoå~r Ho$
{gaQ w >BZ H¡ ${‘br NAD+ Am{lV {hñQ >m oZ
S>rE{gQ>mBbog Hst4 H$m {d{Z`‘Z$

Hst4 H$s A{^ì`{º$ H$mo{eH$m MH«$ Ho$ Eg MaU Am¡a
S>rEZE j{V H$m gm‘Zm H$aZo dmbo H$mo{eH$mAm| ‘| KQ>
OmVr h¡& Hst4 H$m g‘` na {Z`‘Z OrZmo{‘H$ AI§S>Vm
Ho$ aIaImd Ho$ {bE ‘hËd aIVm h¡& O~{H$, Hst4 Ho$
{dI§S>Z, {gJZqbJ à{H«$`m Am¡a AmpÊdH$ ‘erZar H$m
{Z{hVmW© {d{eï S>rEZE j{V H$maH$ EO|Q>m| H$m gm‘Zm
H$aZo na BgHo$ {dI§S>Z Ho$ {bE Amdí`H$ h¡, O¡go ‘¡Wr
{‘WoZ gë’$mooZoQ> (E‘E‘Eg) kmV Zht h¡&$ Bg n[a`moOZm
H$m CÔoí`$ S>rEZE j{V VZmd Ho$ Xm¡amZ Hst4 Ho$ {Z §̀ÌU
V§Ì H$s Om§M H$aZm Am¡a {dI§S>Z `rñQ> ‘| S>rEZE j{V
nW go g¨~Õ à{VdbZ VZmd Ho$ ~mao ‘| Am¡a A{YH$
OmZH$mar àmá$ H$aZm h¡&

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘| {H$E JE H$m¶m]
H$m gmam§e (31 ‘mM©, 2017 VH$)

EMES>rgr go AbJ AbJ à{H«$`mAm| Ûmam {Z`‘Z hmoZo
H$s OmZH$mar h¡& {’$eZ `rñQ> {gaQw>B§g go OrZmo‘ H$s
pñWaVm {d{Z`{‘V hmoVr h¡& h‘mao {nN>bo H$m ©̀ ‘| Xem©̀ m
J`m h¡ {H$ H$mo{eH$m MH«$ Ho$ Eg MaU Am¡a S>rEZE j{V
Ho$ Xm¡amZ Hst4 H$m ñVa KQ> OmVm h¡& Bg{bE, h‘Zo
Om§M H$s {H$ àmoQ>rZ CËnmXZ Q´m§g{H«$ßeZ ̀ m Q´m§pñH«$ßeZb
{d{Z`‘Z Ho$ H$maU h¢ `m Zht Am¡a Q´m§g{H«$ßQ> ñVa ‘|
Wmo‹S>r H$‘r XoIr JB©& My§{H$ H$‘r 2 JwZm go H$‘ Wr, h‘Zo
nmoñQ>-Q´m§gboeZb {d{Z`‘Z H$s ^y{‘H$m n[aH$ënZm H$s
O¡go Hst4 Ho$ AdH«$‘U ‘| gd©ì`mnrH$aÊm& Hst4 Ho$
{Z §̀ÌU ‘| àmo{Q`moOmo‘ H$s ŷ{‘H$m Om§MZo Ho$ {bE dÝ¶
àH$ma Ho$ Am¡a àmo{Q`moOmo‘ CËn[adVu (mts2-1) ñQóZ ‘|
gmBŠbmo>hoŠgr‘mBS> CnMma Ho$ ~mX Hst4 H$mo hm’$ bmB’$
Eogo (AÕ© OrdZ H$mb Om§M) {H$`m J`m, O¡gr {H$ D$na

MMm© H$s JB© h¡& dÝ` àH$ma H$s VwbZm ‘| Hst4  Ho$ ñVa
àmoQ>r`mogmo‘ CËn[adVu (mts2-1 VZmd) ‘| pñWa Wo&
CËn[adVu ñQó‘ ‘| S>rEZE j{V na Hst4 Ho$ ñVam| H$s ̂ r
Om§M H$s JB©& Hst4 ñVa dÝ` àH$ma H$s VwbZm ‘| mts2-

1 ‘| Hst4   ñVa ‘| H$moB© H$‘r Zht Wr&  AV:, ¶o n[aUm‘
Xem©Vo h¢ {H$ Hst4 H$m {Z §̀ÌU ỳ~r{¹${Q>Z ‘r{S>Eo{QS>
àmo{Q`moOmo‘b j` Ûmam hmoVm h¡& E3 bmBJog ̀ y~r[¹${Q>ZoeZ
Ho$ A{V ‘hËdnyU© KQ>H $hmoVo h¢ Š`m|{H$ do ̀ y~r[¹${Q>ZoeZ
hoVw b{jV g~ñQóQ²g H$mo {d{Z{X©ï> H$aVo h¢& EggrE’$
ỳ~r{¹${Q>Z bmBJog EH$ g¨a{jV E3 bmBJog h¡ Omo H$B©

H$mo{eH$m MH«$ àmoQ>rZm| H$s A{^ì¶{º$ H$mo {Z §̀{ÌV H$aVm
h¡ {OgHo$ n[aUm‘ ñdê$n G1/S pñdM {Z §̀{ÌV hmoVm h¡&
¶h nVm bJmZo Ho$ {bE Hst4 Ho$ {Z §̀ÌU ‘| EggrE’$
ỳ~r{¹${Q>Z bmBJog H$s ŷ{‘H$m H$m AÜ``Z H$aZo hoVw

EggrE’$ CËn[adVu ñQóZ ‘| Hst4 àmoQ>rZ H$s pñWaVm H$m
{ZYm©aU {H$`m J`m& dÝ¶ àH$ma H$s VwbZm ‘| EggrE’$
CËn[adVu ‘| Hst4 AË¶{YH$ pñWa hmo J¶m& ¶h
àmoQ>r¶moOmo‘b CËn[ad{V©¶m| ‘| XoIr JB© Hst4 H$s pñWaVm
go VwbZr¶ Wm& Bg àH$ma, H$mo{eH$mAm| H$m S>rEZE
j¶H$mar A{^H$maH$ E‘E‘Eg Ho$ g‘j àH$Q>Z hmoVm
h¡, Hst4  H$m S>mCZ aoJwboeZ hmoVm h¡& ¶h Om§M H$aZo {H$
¶{X S>rEZE j{V hmoZo na Hst4  Ho$ ñVa ‘| {JamdQ> ^r
EggrE’$ ¶y~r{¹${Q>Z bmBJog Ûmam ‘r{S>EQ>oS> hmoVm h¡,
doñQ>Z© ãbm°Q> Ûmam MMS ×mam CnMm[aV EggrE’$
CËn[adVu ‘| Hst4  ñVam| H$m {ZYm©aU {H$¶m J¶m&
EggrE’$ CËn[adVu ‘| E‘E‘Eg CnMma {H$E OmZo na
Hst4 H$m ñVa KQ>Vm Zht h¡& ¶hr Zht, {Zîà^mdr
n¥ð>̂ y{‘ ‘| nwZ: EggrE’$ KQ>H$ Ho$ ßbmpÁ‘S> H$åbr‘|Q>oeZ
Ûmam Hst4 Ho$ j¶ H$mo amoH$m J¶m&
Cnamoº$ n[aUm‘ ‘| àmo{Q>`mogmo‘ CËn[adVu ‘| Hst4 H$m
pñWarH$aU Xem©̀ m J`m, AV: BgHo$ ~mX h‘ ̀ h {ZYm©[aV
H$aZm MmhVo Wo {H$ Š`m Hst4 ̀ y~r{¹${Q>ZoeZ Ûmam grYo
Vm¡a na ~XbVm h¡ Am¡a ̀ h àmo{Q>`mogmo‘ Ho$ amñVo {dI§S>Z
Ho$ {bE b{jV h¡& BgHo$ {bE h‘Zo {ZH$b ~§YwVm
H$m`©Zr{V Ûmam Hst4 -`y~r{¹${Q>Z H$mo bmZo H$m Cn`moJ
{H$`m& h‘Zo àmo{Q>`mogmo‘ CËn[adVu {d ôX ‘| Hst4 -Q>¡J
`wº$ `y~r{¹${Q>Z H$s A{V A{^ì`{º$ H$s VWm {ZH$b
EZQ>rE ~rS> H$m Cn`moJ H$aVo hþE His - ỳ~r{¹${Q>Z bmZo
Ho$ ~mX doñQ>Z© ãbm°Q> Ûmam ỳ~r{¹${Q>Z ẁº Hst4 H$s
Vbme H$s& `h à`moJ E‘E‘Eg CnMm[aV H$mo{eH$mAm|
VWm AZwnMm[aV XmoZm| Ho$ gmW {H$E JE Wo& àmo{Q>`mogmo‘
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CËn[adVu {d^oX ‘| A{YH$ MbZerbVm go ê$nm§V[aV
Hst4 ~¢S> H$mo Xem©̀ m& nwZ: h‘Zo E‘E‘Eg CnMma na
~¢S> H$mo ~‹T>m hþAm nm`m& Bg n[aUm‘ go {gÕ hmoVm h¡
{H$ Hst4 ‘| ỳ~r{¹${Q>ZoeZ go g¨emoYZ hmoVm h¡ Am¡a Bg
àH$ma 26Eg àmo{Q>`mogmo‘ Ûmam BgHo$ b{jV {dI§S>Z H$s
nw{ï> hmoVr h¡& ỳ~r{¹${Q>Z Ho$ gmW àmoQ>rZm| H$m H$modob|Q>
g¨emoYZ H$mo{eH$s` à{H«$`mAm| H$s ì`mnH$ l¥§Ibm ‘| EH$
‘hËdnyU© ŷ{‘H$m {Z^mVm h¡& B©3 ỳ~r{¹${Q>Z bmBJog
g~ñQ́oQ> àmo{Q>̀ mobmB{gg H$m g‘` Am¡a {d{e{ï>Vm {ZYm©[aV
H$aZo ‘| Ah‘ h¡& Bg‘| Xmo g¨a{jV ỳ~r{¹${Q>Z bmBJog
hmoVo h¢ Omo H$mo{eH$m MH«$ Ho$ AmJo ~‹T>Zo H$m {Z`‘Z H$aVo
h¢ : EZm’o$g go àd{Y©V H$m°åßboŠg / gm`Šbmogmo‘
(Enrgr / gr) Am¡a Skp1-Cdc53 / Cullin-1-F-box (SCF)&
Enrgr / gr go Or2/E‘ àdY©Z Ho$ {Z`‘Z Am¡a
EggrE’$ Ho$ Or1/Eg ~Xbmd ‘| ‘XX {‘bVr h¡&
My§{H$ Hst4 Or2/ E‘ MaU ‘| ~hþV A{YH$ ‘mÌm ‘|
nm`m OmVm h¡ Am¡a BgH$m ñVa Eg MaU ‘| ZrMo OmVm
h¡ VWm S>rEZE j{V H$maH$ EO|Q>m| go CnMma Ûmam ^r
Bg‘| H$‘r AmVr h¡, {Oggo {ÛJwUZ VZmd hmoVm h¡,
O¡gm E‘E‘Eg, h‘Zo g¨H$pënV {H$`m h¡ {H$ EggrE’$
ỳ~r{¹${Q>Z bmBJog H$m°åßboŠg H$s ̂ y{‘H$m Hst4 Ho$ {Z`‘Z

‘| h¡& EggrE’$ bmBJog ~hþ Cn BH$mB© B©3 bmBJog VWm
H$m°åßboŠg Ho$ E’$ ~m°Šg àmoQ>rZ KQ>H$ h¢, Omo ’$m°ñ’$moamBboQ>
{H$E hþE g~ñQóQ> Ho$ gmW A§V:{H«$`m Ûmam {d{eï>Vm H$m
{Z §̀ÌU H$aVo h¢& h‘mao n[aUmm‘ ‘| Xem©̀ m J`m h¡ {H$
Hst4 Ûmam E‘E‘Eg CnMma na  skp1(skp1-94) Am¡a
E’$-~m°Šg àmoQ>rZ CËn[adVu (EggrE’$ CËn[adVu)
XmoZm| {d ôXm| H$mo pñWa ~Zm`m J`m h¡, Ohm§ EggrE’$
bmBJog H$m°åßboŠg Ho$ KQ>H$ {ZpîH«$` Wo& `h {ZYm©[aV
H$aZo Ho$ {bE H$m ©̀ Omar h¡ {H$ Š`m$ S>rEZE j{V na
Hst4 H$m {dI§S>Z ’$m°ñ’$moamBboeZ na AmYm[aV h¡ Š`m|{H$
EggrE’$ H$m°åßboŠg Ûmam ’$m°ñ’$moamBboQ> {H$E JE g~ñQóQ>
àmoQ>rZm| H$mo ‘mÝ`Vm Xr OmVr h¡ Am¡a Š`m Hst4 H$m
{dI§S>Z S>rEZE j{V Ho$ Om§M {~ÝXw àmoQ>rZm| go ‘Ü`ñWVm
H$aVm h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$ {ddaU
(1 Aà¡b 2017, 31 ‘mM©, 2018)
ZwH$gmZ H$s ‘aå‘V Ho$ {bE S>rEZE j{V Ho$ ~Xbo ‘|
S>mCZñQ´r‘ {g¾qbJ Ho$ g{H«$`U Ho$ {bE EH$ H$m`m©Ë‘H$
MoH$nm°B§Q> ~hþV ‘hËdnyU© h¡& BgHo$ Abmdm, h‘mao {nN>bo

H$m‘ ‘|, `h {XIm`m J`m h¡ {H$ hst4 Am¡a MoH$nm°B§Q>
H$mBZoμO rad3 S>~b å ỳQ>|Q> qgWo{Q>H$ KmVH$ h¢& (hëXa
EQ> Ab, 2008)& Eg. nm°å~o ‘| Rad3 (EQ>rAma) à‘wI
MoH$nm°B§Q> g|ga h¡& Bg{bE, h‘ `h Om§M H$aZm MmhVo
Wo {H$ S>rEZE j{V Ho$ ~Xbo ‘| rad3 ‘| Hst4 H$s {JamdQ>
‘| H$moB© ̂ y{‘H$m h¡ ̀ m Zht& h‘Zo S>rEZE j{V (E‘E‘Eg)
Ho$ gmW H$mo{eH$mAm| Ho$ CnMma Ho$ ~mX rad3  CËn[adVu
VZmd (AmaAmonr 265) ‘| Hst4 àmoQ>rZ Ho$ ñVa {ZYm©[aV
{H$E h¢& {MÌ 1 E ‘| {XIm`m J`m h¡, Rad3 CËn[adVu
‘| Hst4 na E‘E‘Eg CnMma Ho$ ñVa ‘| H$moB© ~Xbmd
Zht AmVm h¡, Bggo nw{ï> hmoVr h¡ {H$ Hst4 Ho$ AdH«$‘U
‘| ‘Ü`ñWVm Ho$ {bE EH$ H$m`m©Ë‘H$ MoH$nm°B§Q> ‘hËdnyU©
h¡& MoH$nm°B§Q> g|ga Rad3 S>mCZñQ´r‘ à^mdH$ H$mBZoμO Ho$
’$m°ñ’$moamBboeZ Ho$ ‘mÜ`‘ go H$m ©̀ H$aVm h¡ Am¡a Bg
àH$ma BgHo$ MoH$nm°B§Q> H$m`m] H$mo àñVwV H$aVm h¡& Cds1

(Rad53 hmo‘mobm°J) Am¡a Chk1 H«$‘e… Eg nm°å~o ‘| S>rEZE
{×JwUZ Am¡a S>rEZE j{V MoH$nm°B§Q> à^mdH$ àmoQ>rZ h¢&
My§{H$ Hst4  ‘| E‘E‘Eg Am¡a EM ỳ Ho$ CnMma na
{JamdQ> AmB© h¡ Am¡a `h Rad3 na {Z ©̂a Wm, h‘ Hst4

Ho$ AdH«$‘U ‘| Cds1 Am¡a Chk1 H$s ŷ{‘H$m Om§MZm
MmhVo Wo& {H$E JE CnMma na nhbo MMm© H$s JB© Wr
Am¡a doñQ>Z© ãbm°Q> Ûmam àmoQ>rZ Ho$ ñVa H$m nVm bJm`m
J`m Wm& O¡gm {H$ {MÌ ‘| {XIm`m J`m h¡& 1~r Am¡a
1gr, EMEgQ>r Hst4  Am¡a EM ỳ CnMma na cds1 Am¡a
chk1 CËn[adVu VZmd O¡go dÝ` àH$ma Ho$ ê$n ‘| {dI§{S>V
hmo ahm h¡& h‘Zo Hst4  àmoQ>rZ na O¡d gyMZm {dkmZ
{dûcofU H$mo AmJo ~‹T>mZo Ho$ {bE g¨̂ m{dV H$mBZog
ñWbm| H$s Vbme H$s& h‘| Hst4 Ho$ gr-Q>{‘©Zg ‘|
g¨̂ m{dV go[aZ / {W«¶mo{ZZ S>rS>rHo$ àmê$n àmá hþE&
O¡d gyMZm {dkmZ {dûcofU H$s nw{ï> H$aZo Ho$ {bE,
h‘Zo Eg. nm°å~o ‘| S>rS>rHo$ H$s H$‘r Ho$ VZmd ‘| Hst4

Ho$ ñVa H$s Om§M H$s& S>rS>rHo$ S>rEZE {×JwUZ Ho$ à‘wI
{Z`m‘H$ h¢ Am¡a S>rEZE {×JwUZ VZmd Ho$ CÎma ‘| B§Q´m-
Eg MaU MoH$nm°B§Q> ‘| ‘Ü`ñWVm ^r H$aVo h¢& O¡gm {H$
{MÌ 1 S>r ‘| {XIm`m J`m h¡, h‘| dÝ` àH$ma H$s VwbZm
‘| S>rS>rHo$ CËn[adVu VZmd ‘| Hst4 H$s g¨̂ m{dV pñWaVm
{‘br& BZ n[aUm‘m| go g¨Ho$V {‘bVm h¡ {H$ S>rEZE j{V
na Hst4  H$m AnKQ>Z S>rEZE j{V H$s MoH$nm°B§Q> àmoQ>rZ
Ûmam ‘Ü`ñWVm hmoVr h¡ Am¡a ’$m°ñ’$moamBboeZ na {Z ©̂a
hmo gH$Vm h¡& `h {ZYm©[aV H$aZo Ho$ {bE H$m ©̀ Omar h¡
{H$ S>rEZE j{V na Hst4 H$m AdH«$‘U ’$m°ñ’$moamBboeZ
na {Z ©̂a h¡ `m Zht&
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n[a¶moOZm 2 : ‘mZdr` {gaQw>BZ 3 (SIRT3) H$m
Zm{^H$s` ñWmZrH$aU Am¡a H$m`© H$s Om§M
ñVZYmar {gaQw>BZ H$mo EMS>rEgr S>mo‘oZ ‘| g¨a{jV {H$`m
J`m h¡ VWm Bg‘| âb¢qH$J EZ VWm gr Q>{‘©Zb S>mo‘oZ
hmoVo h¢& Cn H$mo{eH$s` ñWmZrH$aU H$m {Z`‘Z `m Vmo
EZ ̀ m gr Q>{‘©Zb S>mo‘oZm| ‘| EZB©Eg ̀ m EZEbEg H$s
CnpñW{V Ûmam hmoVm h¡, CXmhaU Ho$ {bE  SIRT1 Am¡a
SIRT2 Ho$ Zm{^H$ ‘| Am`mV Am¡a {Z`m©V Zm{^H$
ñWmZrH$aU H«$‘ (EZEbEg) VWm Zm{^H$ {Z`m©V H«$‘
(EZB©Eg) na {Z ©̂a H$aVo h¢& CXmhaU Ho$ {bE JNK-

1 Ûmam ’$m°ñ’$moamBboeZ na SIRT1  Zm{^H$ ‘| àdoe

H$aVm h¡, Zm{^H$ Ho$ A§Xa ‘hËdnyU© g~ñQó²Q>, O¡go NF-

kB  g~ ỳ{ZQ> Am¡a {hñQ>moZ ‘mŠg©, H3K56ac, H3K9ac,

H4K16ac Am{X hmoVo h¢, O~{H$ gmBQ>moßbmÁ‘ ‘| `h
E{g{Q>b-grAmoE qgWog 1 Am¡a hmBS´m °Šgr-3-
‘o{Wb½bwQ>o[ab grAmoE qgWog 1 H$m S>rE{gQ>mBboeZ H$aVm
h¡& Bgr àH$ma SIRT2  Omo àmW{‘H$ ê$n go gmBQ>moßbmpÁ‘H$
h¡, `h H$mo{eH$m {d^mOZ Ho$ Xm¡amZ Zm{^H$ H$s Amoa
OmVm h¡ VWm H4K16ac H$m S>rE{gQ>mBboeZ H$aVm h¡&
‘mZd SIRT3 (hSIRT3)  EH$ à‘wI ‘mBQ>moH$m°pÝS´`b
S>rE{gQ>mBbog h¡ Omo E{g{Q>b-grAmoE qgWogQ>og
(EgrB©grEg), ½byQ>mo‘oQ> {S>hmBS´mo{OZoQ> (OrS>rEM),

{MÌ 1. MoH$nm°B§Q> g|ga EQ>rAma / Rad3 Am¡a Dbf4  {Z ©̂a H$mBZoog ‘Ü`ñW Hst4 S>rEZE j{V na S>mCZaoJwboeZ (E) dÝ`
àH$ma Am¡a rad3 CËn[adVu VZmd ‘Ü` bm°J MaU VH$ g‘¥Õ ‘mÜ`‘ ‘| g¨d{Y©V {H$E JE Wo Am¡a 0.015% E‘E‘Eg Ho$ gmW
CnMma {H$`m J`m Wm Am¡a ~VmB© JB© E§Q>r~m°S>r g{hV nyao H$mo{eH$m {ZîH$fm] Ho$ gmW Bå ỳZmoãbm°Q> {H$E JE Wo& (~r) cds1
CËn[adVu Cn ôXm| H$mo ‘Ü` bm°J MaU VH$ g‘¥Õ ‘mÜ`‘ ‘| g¨d{Y©V {H$`m J`m Wm Am¡a 0.015% E‘E‘Eg Am¡a 10 {‘.‘r. EM`y
Ho$ gmW CnMma {H$`m J`m Wm Am¡a ~VmB© JB© E§Q>r~m°S>r Ho$ gmW nyao H$mo{eH$m {ZîH$fm] H$mo Bå ỳZmoãbm°Q> {H$E JE  Wo& (gr)
chk1 CËn[adVu Cn^oXm| H$mo ‘Ü` bm°J MaU VH$ g‘¥Õ ‘mÜ`‘ ‘| g¨d{Y©V {H$`m J`m Wm Am¡a 0.015% E‘E‘Eg Ho$ gmW
CnMma {H$`m J`m Wm Am¡a ~VmB© JB© E§Q>r~m°S>r Ho$ gmW nyao H$mo{eH$m {ZîH$fm] H$mo Bå ỳZmoãbm°Q>  {H$E JE  Wo& (S>r) dÝ` àH$ma
Ho$ {df‘ VZmd H$mo ‘Ü`‘ ‘mÜ`‘ MaU VH$ g‘¥Õ ‘mÜ`‘ ‘| CJm`m J`m Wm Am¡a ~VmE JE g‘` Ho$ {bE 0.015% E‘E‘Eg
Ho$ gmW CnMma {H$`m J`m Wm Am¡a ~VmB© JB© E§Q>r~m°S>r Ho$ gmW nyao H$mo{eH$m {ZîH$f© Bå ỳZmoãbm°Q> {H$E JE  Wo&
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{MÌ 2. SIRT3 S>rEZE j{V na H$mo{eH$m ApñVËd H$mo ~‹T>mdm XoVm h¡& (E) SIRT3 S>rE{gQ>mBboqQ>J H3K56ac H$s à{V{Z{Y
IF B‘oO, H$mo{eH$mAm| H$m E‘E‘Eg Ho$ gmW 2 K§Q>o Ho$ {bE ~VmB© JB© gm§ÐVm Ho$ gmW CnMma {H$`m J`m Wm, Am¡a H3K56ac
(bmb) Am¡a SIRT3 (ham) E§Q>r~m°S>r Ho$ gmW A{^a§OZ, Am¡a EH$ H§$’$moH$b ‘mBH«$moñH$mon H$m Cn`moJ H$a B‘oO XoIr JB©& (~r)
à{V H$mo{eH$m na‘mUw Vrd«Vm H$s JUZm μOoZ B‘oqOJ gm°âQ>dò a H$m Cn`moJ H$aHo$ H$s OmVr h¡ Am¡a J«mμ’$ n¡S> {àÁ‘ H$m Cn`moJ
H$aHo$ ßbm°Q> {H$`m OmVm h¡& bJ^J 150  H$mo{eH$mAm| H$s JUZm H$s JB©, EZ = 3, gm§p»`H$s` ‘hËd H$mo OmZZo Ho$ {bE AZnò S>©
Q>r-Q>oñQ> {H$`m J`m Wm& (gr) yH2AX Ho$ gmW SIRT3  H$mobmoH$bmBOoeZ H$s à{V{Z{Y IF B‘oO, H$mo{eH$mAm| H$m E‘EMEg Ho$
gmW 2 K§Q>o Ho$ {bE CnMma {H$`m J`m Wm, ~VmB© JB© gm§ÐVm, yH2AX (bmb), SIRT3 (ham) E§Q>r~m°S>r Ho$ gmW V` Am¡a
A{^a§OZ Am¡a S>rEnrAmB© (Zrbm) Ho$ gmW H$mC§Q>añQ>oZ {H$`m J`m Wm, Am¡a H§$’$moH$b ‘mBH«$moñH$mon Ho$ VhV XoIm J`m& (S>r) 200
H$mo{eH$mAm| Ho$ SIRT3 Am¡a yH2AX Ho$ ~rM H$mobmoH$bmBOoeZ JwUm§H$ H$s ‘mÌm H$m à{V{Z{YËd H$aZo dmbm ßbm°Q>, EZ =3& (B©)
E‘E‘Eg CnMma na U2OS H$mo{eH$mAm| H$mo H$‘ H$aZo Ho$ {bE EgAmB©-H§$Q´mob Am¡a EgAmB©-AmaEZE Ho$ H$m°bmoZr JR>Z H$s
à{V{Z{Y B‘oO& (E’$) E‘E‘Eg CnMma H$s AZwnpñW{V Am¡a CnpñW{V ‘| U2OS H$mo{eH$mAm| ‘| SIRT3 Ho$ gr-H§$Q´mob Am¡a gr-
AmaEZE ‘Ü`ñWVm ‘| J{R>V H$m°bmo{Z`m| H$s g¨»`m H$m ‘mÌm, AZnò S>© Q>r-Q>oñQ> ñH¡$å~b Am¡a gr-AmaEZE Ho$ ~rM ‘hËd OmZZo
Ho$ {bE {H$`m J`m Wm E‘E‘Eg CnMma EZ = 3 na SIRT3 H$mo Zm°H$S>mCZ {H$`m J`m& (Or) E‘E‘Eg CnMma na U2OS
H$mo{eH$mAm| H$mo Zm°H$S>mCZ H$aZo Ho$ {bE EgAmB©-H§$Q´mob Am¡a gr-AmaEZE Ho$ S>m°Q> ßbm°Q> H$s à{V{Z{Y B‘oO& (EM) E‘-
E‘E‘Eg H$s CnpñW{V Am¡a AZwnpñW{V ‘| U2OS H$mo{eH$mAm| ‘| SIRT3 Ho$ EgAmB©AmaQ>r Am¡a gr-AmaEZE ‘Ü`ñWVm ‘|
Enm°ßQ>m°{Q>H$ H$mo{eH$mAm| H$s ‘mÌm H$m à{VeV& E‘E‘Eg CnMma EZ = 3 na SIRT3 Ho$ ZrMo gr-H§$Q´mob Am¡a gr-AmaEZE Ho$
~rM gm§p»`H$s` ‘hËd H$mo OmZZo Ho$ {bE AZno{jV Q>r-Q>oñQ> {H$`m J`m Wm&
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gopŠgZoQ> S>rhmBS´mo{OZog Am¡a ‘mBQ>moH$m°pÝS´̀ m ‘| H$m ©̀
H$aZo dmbo H$m°åßboŠg 1 H$m S>rE{gQ>mBboeZ H$aVm h¡&
Hw$N> à‘wI [anmo©Q>m| ‘| Xem©̀ m J`m h¡ {H$ nyar b§~mB© dmbm
SIRT3 (FL-SIRT3) ̂ r Zm{^H$ H$m ñWmZrH$aU H$aVm h¡
Am¡a Zm{^H$s` Ordm| Ho$ AZwboIZ {d{Z`m‘H$ Ho$ g‘mZ
‘mBQ>moH$m°pÝS´̀ m ‘| M`mnM` à{H«$`mAm| H$m {Z`‘Z H$aVm
h¡& `h Ku70  H$mo S>rE{gQ>mBboQ> H$aVm h¡ VWm Ku70-
Bax H$mo A§V:{H«$`m H$m {ZfoY H$aVm h¡ VWm Bgr Ho$ gmW
VZmd g¨~§Yr OrZm| Ho$ AZwboIZ H$m {Z`‘Z ^r H$aVm
h¡& BgHo$ nyd© AÜ``Z ‘| h‘Zo XoIm Wm {H$ HEK

H$mo{eH$mAm| ‘| ‘mZd SIRT2 , SIRT3  Am¡a SIRT6 H$s
A{VA{^ì`{º$ Ho$ n[aUm‘ñdê$n H3K56 ñVam| Ho$
E{gQ>mBboeZ ‘| H$‘r AmVr h¡, Omo EH$ kmV H$moa S>mo‘oZ
{hñQ>moZ EM3 H$m g̈emoYZ h¡& O~{H$$, SIRT3 H$mo Á`mXmVa
‘mBQ>moH$m°pÝS´̀ m ‘| ahZo H$s gyMZm {‘br Wr bo{H$Z Hw$N>
AÜ``Zm| go g¨Ho$V {‘bVm Wm {H$ Bg‘| na‘mUw H$m ©̀
{Z{hV hmo gH$Vo h¢& Bg àH$ma h‘ Zm{^H$ ‘| A§V:{H«$`m
H$aZo dmbo ZE ‘mZd SIRT3  A§V:{H«$`mË‘H$ àmoQ>rZm| H$mo
g‘PZo VWm BZHo$ Zm{^H$s` H$m`m] H$m {ZYm©aU H$aZo
H$m àñVmd H$aVo h¢&

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘| {H$E JE H$m¶m]
H$m gmam§e (31 ‘mM©, 2017 VH$)
{nN>bo {H$E JE EH$ AÜ``Z Ho$ Xm¡amZ h‘Zo XoIm h¡ {H$
SIRT3  H$s A{VA{^ì`{º$ Ho$ n[aUm‘ñdê$n H3K56ac

ñVam| ‘| H$‘r AmVr h¡, Omo SIRT3 H$m EH$ g¨̂ m{dV
g~ñQóQ> hmo gH$Vm h¡& Bg àH$ma, SIRT3  H$m Zm{^H$s`
ñWmZrH$aU nw{ï> H$aZo Ho$ {bE HeLa H$mo{eH$mAm| H$mo
boßQ>mo‘mB{gZ ^r (EbE‘~r) go CnMm[aV {H$`m J`m
Wm, Omo Img Vm¡a na CRM1 Am{lV Zm{^H$ {Z`m©V H$m
g¨X‘Z H$aVm h¡ Am¡a BgHo$ ñWmZrH$aU H$mo XoIZo Ho$
{bE ~VmE JE g‘` {~ÝXŵ Am| na SIRT3 H$s VwbZm ‘|
E§Q>r~m°S>r H$m Cn`moJ H$aVo hþE AmB©E’$ H$m {ZînmXZ
{H$`m J`m& Zm{^H$ ‘| SIRT3 Ho$ ~‹T>o hþE ñVa Am¡a
à{VYmaU H$aZm EH$ g‘` na AmYm[aV {d{Y ‘| XoIm
J`m, Bg‘| 120 {‘ZQ> ‘| Zm{^H$ Ho$ A§Xa A{YH$V‘
à{VYmaU XoIm J`m& EZB©Eg ̀ wº$  àmoQ>rZ H$mo CRM-1

Am{lV {d{Y go gmBQ>moßbmÁ‘m ‘| {Z`m©V {H$`m J`m Am¡a
Bg {Z`m©V H$m {ZfoY EbE‘~r Ho$ gmW CnMma Ûmam
{H$`m OmVm h¡& My§{H$, SIRT3 EbE‘~r go CnMma H$aZo
na Zm{^H$ Ho$ A§Xa ~h OmVm h¡, AV: h‘Zo EZB©Eg

nydm©Zw‘mZ gm°âQ>dò a (ZoQ> EZB©Eg 1.1 gd©a) H$m Cn`moJ
H$aVo hþE SIRT3  àmoQ>rZ ‘| EZB©Eg H«$‘ H$s CnpñW{V
H$s Om§M H$s& EZB©Eg go nydm©Zw‘mZ bJmZo na 0.5 go
A{YH$ Ho$ ñH$moa H$mo MwZm J`m Am¡a Bgo {nN>bo kmV
g‘mZ EZB©Eg ̀ wº$ àmoQ>rZm| Ho$ gmW EbmBZ {H$`m J`m&
SIRT3  Ho$ E‘rZmo E{gS> 314 go 324 Ho$ ~rM ‘m¡OyX
EZB©Eg H$m AZw‘mZ bJm`m J`m Am¡a Bg‘| hmBS´mo’$mo{~H$
E{‘Zmo E{gS> H$m g‘yh {Z{hV hmoVm h¡& SIRT3  EZB©Eg
Ho$ ‘mZ{MÌU Ho$ {bE, EH$ OrE’$nr-Q>¡J ẁº$ SIRT3

{dbmonZ H§$ñQ´ŠQ>$, {Og‘| gr-Q>{‘©Zb {hñgo$(E{‘Zmo
E{gS> 314 -399) H$mo V¡̀ ma {H$`m J`m Wm& dÝ` àH$ma
Ho$ SIRT3  Am¡a {dbmonZ H§$ñQ´mŠQ>b Q´m§{OE§Q> Q´m§g’o$ŠeZ
Ûmam HeLa H$mo{eH$m ‘| A{V A{^ì`º$ {H$E JE Am¡a
Zm{^H$s` SIRT3  Ho$ gmW Q´m§g’o$ŠQ>> H$s JB© H$mo{eH$mAm|
Ho$ à{VeV H$s JUZm H$s JB©& bJ^J 94 à{VeV
H$mo{eH$mE§ A{VA{^ì`{º$ H$aVr h¢ (NESÄ 314-399)
{Og‘| Zm{^H$s` à{VYmaU Xem©̀ m J`m& BgHo$ ~mX,
EZB©Eg H$m ©̀ Ho$ {bE ‘hËdnyU© hmBS´mo’$mo{~H$ Adeofm|
H$s nhMmZ Ho$ {bE, nhbo VrZ ë ỳ{gZ Adeofm| H$m
CËn[adV©Z Ebo{ZZ [(L315A), (L315, 316A) Am¡a (L315,

316, 318A)] {H$`m J`m {Og‘| ñWb {ZX}{eV
CËn[adV©ZOZZ H$m Cn`moJ {H$`m J`m& OrE’$nr Q>¡J
ẁº$, CËn[adV©Z H§$ñQ>ŠQ> CËnÞ Am¡a A{^ì`º$> {H$E

JE, OrE’$nr A{^ì`[º$$ H$s ‘mÌm Ho$db gmBQ>moßbmÁ‘
(%C), Ho$db Zm{^H$ (%N) Am¡a gmBQ>moßbmÁ‘m VWm
Zm{^H$ XmoZm| (%C+N) ‘| CËn[adVu SIRT3 H$mo A{^ì`º$
H$aZo dmbr H$mo{eH$mAm| Ho$ à{VeV Ho$ ê$n ‘| kmV H$s
JB©& SIRT3 CËn[adVu (L315A) Am¡a (L315, 316A) Ûmam
bJ^J 60 à{VeV H$mo{eH$mAm| Ho$ gmW g‘mZ ñWmZrH$aU
gmBQ>moßbmpÁ‘H$ Am¡a Zm{^H$s` XmoZm| àH$ma Ho$ ñWmZrH$aU
‘| Xem©̀ m J`m& O~{H$, SIRT3 CËn[adVu Ho$ bJ^J 94

à{VeV (L315, 316, 318A-) ‘| Ho$db Zm{^H$ H$m nVm
bJm, {Oggo g¨Ho$V {‘bm {H$ E{‘Zmo E{gS> 315-324 ‘|
EZB©Eg hmoVm h¡& BZ n[aUm‘m| go SIRT3 ‘| EZB©Eg H$s
CnpñW{V H$s nw{ï> hþB©, Omo Zm{^H$ ‘| BgH$m à{V~§Y
H$aVr h¡& Hw$b {‘bmH$a BZ n[aUm‘m| go SIRT3 H$s ZE
EZB©Eg Am{lV eQ>qbJ H$s à{H«$`m H$m àXe©Z hþAm Omo
Bgo Zm{^H$ go gmBQ>moßbmÁ‘m H$s Amoa bo OmVr h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$
{ddaU (1 Aà¡b 2017 - 31 ‘mM©, 2018)
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nhbo, h‘Zo XoIm h¡ {H$ HEK293 H$mo{eH$mAm| ‘| SIRT3

H$s A{V A{^ì`p³V go H3K56ac Ho$ ñVa H$mo H$‘ H$aZo
go ̀ h Xem©̀ m OmVm h¡ {H$ E{g{Q>boQ>oS> {hñQ>moZ  H3K56

Bg S>rE{gQ>mBbog H$m gãgQóQ> hmo gH$Vm h¡& Bg{bE,
Om§M H$aZo Ho$ {bE {H$ Š`m SIRT3 go S>rE{gQ>mBbog
H3K56, SIRT3 dÝ`  àH$ma (SIRT3WT) Am¡a CËàoaH$
CËn[adVu (SIRT3H248Y) g̈aMZm 293 H$mo{eH$mAm| ‘|
A{Vd¥{Õ hþB© Wr Am¡a H$mo H3K56ac E§Q>r~m°S>r H$m Cn`moJ
H$aHo$ doñQ>Z© ãbm°Q> {H$`m J`m Wm& SIRT3WT go H3K56

S>rE{gQ>mBboQ> hmo OmVm h¡, hmbm§{H$, SIRT3H248Y

CËn[adVu S>rE{gQ>mBboQ> H$aZo ‘| {d’$b ahm& BgHo$
A{V[aº$, H3K56ac ñVam| H$mo 293 H$mo{eH$mAm| ‘| GFP-

SIRT3WT Am¡a SIRT3H248Y g¨aMZmAm| H$s A{V
A{^pì`{º$ na Bå ỳZmoâbmoaog|g (AmB©E’$) AÜ``Zm|
H$m Cn`moJ H$aHo$ {ZYm©[aV {H$`m J`m Wm& GFP-

SIRT3WT H3K56 H$mo H$‘ H$aZo ‘| gj‘ Wm, O~{H$
SIRT3 CËàoaH$ CËn[adVu (SIRT3H248Y) Zht H$a
gH$m& SIRT3 Ûmam H3K56 Ho$ S>o{gQ>mBboeZ H$s nw{ï>
H$aZo Ho$ {bE, SIRT3 Ho$ siRNA ‘Ü`ñWVm H$mo HEK293

H$mo{eH$mAm| ‘| {H$`m J`m Wm Am¡a doñQ>Z© ãbm°Q> Ûmam
E{gQ>mBboeZ Ho$ ñVa H$m nVm bJm`m J`m Wm& SIRT3

H$mo Zm°qH$J S>mCZ H$aVo hþE H3K56ac (goZJwám E Am¡a
hëXa S>r, 2018) Ho$ ñVa ‘| d¥{Õ XoIr JB©& BZ n[aUm‘m|
go nVm MbVm h¡ {H$ H3K56ac Ordo ‘| SIRT3 H$m EH$
ZE gãgQóQ> h¡&
S>rEZE j{V na H$mo{eH$m ApñVËd Ho$ {bE H3K56 H$m
E{gQ>mBboeZ Amdí`H$ h¡ Am¡a SIRT3 A{V A{^ì`{º$
hmoZo na OrZmoQ>m°pŠgH$ VZmd na H$mo{eH$m ‘m¡V go
H$mo{eH$mAm| H$s ajm H$aVm h¡& Bg{bE, h‘Zo AJbr
Om§M H$s {H$ Š`m SIRT3 S>rEZE j{V à{V{H«$`m ‘mJ© ‘|
H3K56 H$mo S>rE{gQ>mBboeZ Ho$ ‘mÜ`‘ go H$m ©̀ H$aVm
h¡& h‘Zo U2OS H$mo{eH$mAm| H$mo {‘WmBb ‘oWoZ gë’$moZoQ>
(E‘E‘Eg) Ho$ gmW EH$ gm§ÐVm na {Z ©̂a VarHo$ go
EëH$mBboeZ Ho$ ‘mÜ`‘ go S>rEZE j{V H$mo ào[aV H$aZo
Ho$ {bE CnMma {H$`m& SIRT3 Am¡a H3K56ac XmoZm| Ho$
{déÕ E§Q>r~m°S>r H$m Cn`moJ H$aVo hþE Bå ỳZmo âbmoaog|g
AÜ``Z, E‘E‘Eg CnMma na SIRT3 Ho$ ñVam| ‘| EH$
‘hËdnyU© gm§ÐVm {Z ©̂a d¥{Õ Xem©Vm h¡& g‘dVu ê$n
go, h‘Zo H3K56ac Ho$ ñVam| ‘| C„oIZr` H$‘r XoIr,
{OgH$m à{V{Z{YËd μOoZ gm°μâQdo¶a ({MÌ 2E, 2~r)

H$m Cn`moJ H$aHo$ H3K56ac Am¡a SIRT3 XmoZm| H$s na‘mUw
Vrd«Vm H$mo ‘mnH$a {H$`m J`m Wm& ‘hËdnyU© ~mV `h
h¡ {H$ h‘Zo XoIm {H$ SIRT3 Zo S>rEZE j{V Ho$ CÎma ‘|
na‘mUw ’$moH$mB© H$m JR>Z {H$`m, `h Xem©Vm h¡ {H$ `h
S>rEZE H$mo R>rH$ H$aZo ‘| H$m‘ H$a gH$Vm h¡ Am¡a
E‘E‘Eg ‘| H$mo{eH$m ApñVËd H$mo ~‹T>mdm Xo gH$Vm h¡&
E‘E‘Eg Ho$ gmW U2OS  H$mo{eH$mAm| H$m CnMma
Zm{^H$ ‘| SIRT3 ’$moH$mB© Ho$ JR>Z H$mo ào[aV H$aVm h¡&
`h Om§MZo Ho$ {bE {H$ Š`m BZ ’$moH$mB© Ho$ gwYma Ho$
gmW H$mo-bmoH$bmBO H$aVo h¢, h‘Zo S>rEZE j{V ‘mH©$a,
Bå ỳZmoâbmoaog|g Ûmam E‘E‘Eg CnMma na γH2AX Ho$
gmW SIRT3 Ho$ ñWmZr`H$aU H$s {ZJamZr H$s& h‘Zo
E‘E‘Eg ({MÌ 2 gr) H$s CnpñW{V ‘| SIRT3 Ho$ gmW
γH2AX  Ho$ H$mobmoH$bmBOoeZ H$mo XoIm& H$mobmoH$mBOoeZ
JwUm§H$ OoEZB© gm°âQ>dò a ({MÌ 2 S>r) H$m Cn`moJ H$a
ñH¡$Q>>a ßbm°Q> go ‘mnm J`m Wm& `h Om§MZo Ho$ {bE {H$
SIRT3 H$mo S>rEZE j{V na H$mo{eH$m ApñVËd Ho$ {bE
Amdí`H$ h¡, SIRT3  Ho$ siRNA ‘Ü`ñW Zm°H$S>mCZ H$mo
~mha {H$`m J`m Wm Am¡a U2OS  H$mo{eH$mAm| H$s
ì`dhm ©̀Vm E‘E‘Eg H$s CnpñW{V Am¡a AZwnpñW{V ‘|
H$m°bmoZr JR>Z Am‘mnZ Ûmam {ZYm©[aV H$s JB© Wr&
{Z §̀ÌU H$s VwbZm ‘| SIRT3 Zo H$mo{eH$mAm| H$mo Xmo JwZm
H$‘ H$m°bmo{Z`m| H$m JR>Z {H$`m, `h Xem©Vm h¡ {H$
S>rEZE j{V na H$mo{eH$m ApñVËd Ho$ {bE ̀ h Amdí`H$
h¡, Am¡a E‘E‘Eg ({MÌ 2 B©, 2 E’$) H$s AZwnpñW{V
‘| SIRT3 Zm°H$S>mCZ na J{R>V H$m°bmo{Z`m| H$s nyU© g¨»`m
H$s ßbm°mqQ>J Ûmam à{V{Z{YËd {H$`m OmVm h¡& H$mo{eH$m
ì`dhm ©̀Vm na SIRT3 H$s AZwnpñW{V Ho$ à^md H$s nw{ï>
H$aZo Ho$ {bE, h‘Zo EZopŠgZ dr Am¡a nrAmB© A{^a§OZ
H$m Cn`moJ H$aVo hþE SIRT3 Ho$ grAmB©AmaEZE ‘Ü`ñW
XñVH$ na H$mo{eH$m ApñVËd Ho$ à{VeV H$mo {ZYm©[aV
{H$`m& H$mo{eH$m ApñVËd ‘| H$‘r go g¨Ho$V {‘bVm h¡
{H$ SIRT3 H$s AZwnpñW{V ‘| EnmoßQ>mo{Q>H$ H$mo{eH$mAm|
H$s Am~mXr ‘| bJ^J 1.5 JwZm d¥{Õ hþB© h¡, {Ogo
E‘E‘Eg ({MÌ 2 Or, 2 EM) H$s AZwnpñW{V ‘|
SIRT3 Zm°H$S>mCZ na E’$EgrEg H$m Cn`moJ H$aHo$
Enm°ßQ>m°{Q>H$ H$mo{eH$mAm| H$s g¨»`m H$mo ‘mnH$a Xem©`m
J`m Wm& Hw$b {‘bmH$a, BZ n[aUm‘m| go g¨Ho$V {‘bVm
h¡ {H$ SIRT3 S>rEZE j{V Ho$ CÎma ‘| S>rEZE ‘aå‘V
’$moH$mB© H$mo ñWmZm§V[aV H$aVm h¡ Am¡a H$mo{eH$m ApñVËd
H$mo ~‹T>mdm XoVm h¡&
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CÔoí¶

h‘mao g‘yh H$m àmW{‘H$ AZwg¨YmZ CÔoí` {d{^Þ OrZmo‘
‘| EZH$moS> {H$E JE OrZm| Ûmam g‘pÝdV H$mo{eH$s`
H$m`m] H$mo g‘PZm h¡& h‘ AnZm bú` hm{gb H$aZo Ho$
{bE H$åß ỳQ>oeZb Am¡a àm`mo{JH$ ‘mJ© Ho$ g῭ moOZ H$m
Cn`moJ H$aVo h¢&

n[a¶moOZm 1  : à{VboIZ (Q´m§g{H«$ßQ>neZb)
{Z¶m‘H$m| Ho$ bjU Am¡a H$m¶m©Ë‘H$ AÜ¶¶Z

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2017 VH$)

E‘. Q>çy~aŠ ẁbmo{gg ‘| àmoQ>rZ Ho$ ’¡$Q>r E{gS> AdH«$‘U
{Z`m‘H$ (E’$ES>rAma) n[adma Ho$ ê$n ‘| EZmoQ>oQ>oS> nm§M
àmoQ>rZ (Rv0043c, Rv0165c, Rv0494, Rv0586 Am¡a
Rv3060c h¢& h‘Zo AnZo à‘moQ>a g¨JR>Z Am¡a ~§YZH$mar
gmBQ>m| Ho$ gmW Rv0494  H$s Q́m§g{H«$ßeZ {Z`m‘H$ ̂ y{‘H$m
H$s {deofVm ~ZmB© h¡& BgHo$ Abmdm, h‘Zo Rv0494  H$mo
EH$ Am°Q>mo-{Z`m‘H$, {b{nS> CÎmaXm`r, Am¡a ñQ>madoeZ
go CÔrnZ `mo½`  Ho$ ê$n ‘| àX{e©V {H$`m&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)

dV©‘mZ AÜ``Z ‘|, h‘Zo narjU {H$`m h¡ {H$ E‘.
Q>çy~aHw$bmo{gg go nm§M FadR àmoQ>rZ ‘| go H$m¡Z gm B©.
H$mobmB© FadR H$m H$m`m©Ë‘H$ hmo‘mobm°J h¡? fadR H$s EH$
H$m`m©Ë‘H$ à{V Ho$ gmW B© H$mobmB© ‘Ü`‘ l¥§Ibm ’¡$Q>r
E{gS> (< 12  H$m~©Z MoZ-bå~mB©) H$m Cn`moJ H$aZo ‘|
Ag‘W© h¡ O¡go ’¡$Q>r E{gS> {Z`m‘H$ H$mo S>r-[aàog H$aZo
Ho$ {bE Eogo {b{nS> H$s Aj‘Vm Ho$ H$maU H$m~©Z Ho$
EH$‘mÌ òmoV Ho$ ê$n ‘| {S>H$ZmoBH$ E{gS> nm`m OmVm h¡&
O~{H$, ÄfadR Cn ôX ’¡$Q>r E{gS> AnM` Ho$ {bE
Amdí`H$ ’$sS> aoJwbm°Z OrZ H$s J{R>V A{^ì`{º$ Ho$
H$maU Eogo ’¡$Q>r E{gS> H$m Cn`moJ H$aZo ‘| gj‘ h¢&
E‘. Q>çy~aHw$bmo{gg OrZmo‘ Ûmam EZH$moS> {H$E JE nm§M
fadR n¡ambm°½g ‘| B©. H$mobmB© fadR Ho$ H$m`m©Ë‘H$ hmo‘mobm°J
H$s nhMmZ H$aZo Ho$ {bE Bg H$m ©̀Zr{V H$mo bmJy {H$`m
J`m Wm& {d{^Þ E‘. Q>çy~aHw$bmo{gg fadR hmo‘mobm°½g
Ho$ gmW B©. H$mobmB© ÄfadR Ho$ ì ẁËnÞm| H$m narjU E‘
9 Ý ỳZV‘ ‘r{S>`m na ~‹T>Zo H$s CZH$s j‘Vm Ho$ {bE

A{^H$bZmË‘H$ Ed§ H$m¶m©Ë‘H$ OrZmo{‘H$s à¶moJembm

O¡{dH$ Ordm| H$r A{^H$bZmË‘H$ Am¡a H$m¶m©Ë‘H$ OrZmo[‘H$s

g¨H$m¶ AmH$me a§OZ ñQ>m’$ d¡km{ZH $

nrEMS>r N>mÌ lr amohZ {‘lm d[aîR> AZwg¨YmZ AÜ¶oVm

lr A{OV am°¶ d[aîR> AZwg¨YmZ AÜ¶oVm (OyZ 2017 VH$)

lr amOoÝÐ Hw$‘ma A§Jmam d[aîR> AZwg¨YmZ AÜ¶oVm

lr A{^foH$ Hw$‘ma d[aîR> AZwg¨YmZ AÜ¶oVm

lr Xo~merf Ho$ Kmof d[aîR> AZwg¨YmZ AÜ¶oVm

lr e¡boe Hw$‘ma Jwám d[aîR> AZwg¨YmZ AÜ¶oVm

lr Eg Aj¶Hw$‘ma ZmZmOr H${ZîR> AZwg¨YmZ AÜ¶oVm

AÝ¶ gXñ¶ S>m°. ¶y Eg amKdoÝXa EgB©Ama~r-S>rEgQ>r ¶wdm d¡km{ZH$
(OyZ 2017 VH$)

gh¶moJH$Vm© E§WmoZr AS²>S>bJQ²>Q>m grEgAmB©Ama-AmB©AmB©grQ>r, h¡Xam~mX, ^maV

dr {dÝXb h¡Xam~mX {díd{dÚmb¶, h¡Xam~mX, ^maV

dr. Ho$. {‘lm grS>rE’$S>r, h¡Xam~mX, ^mmaV
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{H$`m J`m Wm {Og‘| EH$‘mÌ H$m~©Z òmoV Ho$ ê$n ‘|
{S>H$ZmoBH$ E{gS> hmoVm Wm& B©. H$mobmB© ÄfadR /pHYDfadR

Am¡a B©. H$mobmB© ÄfadR /pHYDRv0586 Cn ôXm| ‘| H$moB©
‘hËdnyU© d¥{Õ Zht hþB© h¡ O~{H$ AÝ` Cn ôXm| ‘| ‘hËdnyU©
d¥{Õ ({MÌ 1 E) {XImB© XoVr h¡& {Z‘m©U pHYDfadR EH$
gH$mamË‘H$ {Z §̀ÌU Ho$ ê$n ‘| H$m ©̀ H$aVm h¡, Ohm§ B©.
H$mobmB© VZmd MC4100 go E’$ES>rAma OrZ pHYD3025

‘| ŠbmoZ {H$`m J`m Wm Am¡a B©. H$mobmB© ÄfadR H$mo ~XbZo
Ho$ {bE Cn`moJ {H$`m OmVm Wm& h‘Zo doñQ>Z© ãbm°Q>
{dûcofU ({MÌ 1 ~r) H$m Cn`moJ H$aHo$ g^r Cn ôXm| ‘|
àmoQ>rZ H$s A{^ì`{º$ H$s nw{ï> H$s& Bg à`moJ Ho$ n[aUm‘
~VmVo h¢ {H$ E‘. Q>çy~aHw$bmo{gg ‘| ‘m¡OyX g^r fad

n¡ambm°½g ‘| go Ho$db Rv0586 Zo B©. H$mobr ÄfadR H$m
nyaH$ {H$`m h¡ Am¡a g¨̂ m{dV ê$n go fad aoJwbm°Z H$mo
g¨X{‘V {H$`m J`m h¡, {OgHo$ H$maU {S>H$ZmoBH$ E{gS>
H$m~©Z òmoV Ho$ ê$n ‘| Cn`moJ Zht {H$`m J`m Wm&

FadRE. coli H$mo E’$ES>r~r OrZ Am°naoQ>a gmBQ> Ho$ gmW
A§V:{H«$¶m H$aZo Ho$ {bE OmZm OmVm h¡ Omo ’¡$Q>r E{gS>
AdH«$‘U ({S>égmo Am{X, 1992) ‘| EH$ ‘hËdnyU© ̂ y{‘H$m
{Z^mVm h¡& Rv0494 Am¡a Rv0586  H$s j‘Vm H$m narjU
H$aZo Ho$ {bE E’$ES>r~r OrZ AnñQ´r‘ AZwH«$‘ Ho$ gmW

A§V:{H«$¶m H$aZo Ho$ {bE, h‘Zo Xmo àmoQ>rZ H$mo ~§YZH$mar
j‘Vm H$m narjU {H$¶m h¡ Vm{H$ fadB ‘mo{Q>’$ (5 ˆ -

TCTGGTACGACCAGA-3, FadRE. coli Ûmam ‘mÝ‘Vm àmá)
hmo& O¡gm {H$ Ano{jV Wm, nwZ… g¨¶moOH$ FadRE.coli  Zo
fadB ‘mo{Q>’$ ({MÌ 1 gr) Ho$ {bE ‘O~yV A§V:{H«$¶m
{XIm‘r; Rv0494 Zo fadB ‘mo{Q>’$ Ho$ gmW H$moB© A§V:{H«$¶m
Zht {XIVr, O~{H$ Rv0586  Zo fadB ‘mo{Q>’$ ({MÌ 1

gr) Ho$ gmW ‘hËdnyU© A§V:{H«$¶m {XImB© XoVr h¡& fadB

àmê$n Ho$ gmW Rv0586 H$s A§V:{H«$¶m  FadRE. coli Ho$
g‘mZ B©. H$mobmB© ÄfadR ‘| ’¡$Q>r E{gS> AdH«$‘U nW
Am¡a nyaH$ j‘Vm Ho$ g¨̂ m{dV amoH$ H$m g‘W©Z H$aVr h¡&

E‘. Q>çy~a³¶ybmo{gg Rv0043c àmoQ>rZ H$s {deofVm

Rv0043c àmoQ>rZ Ho$ FadR n[adma go g¨~§{YV EH$ àmoQ>rZ
h¡& dV©‘mZ [anmo{Qª>J df© ‘|, h‘Zo {XIm`m h¡ {H$ Rv0043c

àmoQ>rZ H$s A{^ì`{º$ ‘| E‘. ñ‘o½‘¡{Q>g na d¥{Õ AdamoYH$
à^md n‹S>m h¡& pVVRv0043 H$maH$ Ûmam Rv0043c H$s
J{R>V A{^ì`{º$ g¨aMZmAm| Zo E‘. ñ‘o½‘¡{Q>g ({MÌ 2

E) Ho$ H$moB© ì`dhm ©̀ Q´m§g’$m°‘]Q> Zht ~Zm`m& EgrQ>o‘mBS>
B§S>çy{g~b {gñQ>‘ (Rv0043c) Ûmam pJVRv0043 H$s ào[aV

{MÌ 1. Rv0586 E‘. Q>çy~aHw$bmo{gg ‘| FadRE. coli H$m H$m`m©Ë‘H$ hmo‘mobm°J h¡& (E) nyaH$ Cn ôXm| H$mo E‘ 9 Ý ỳZV‘ AJma
na 0.2% (S>ãë ỳ / dr) {S>Ho$ZmoBH$ E{gS> Ho$ gmW EH$‘mÌ H$m~©Z òmoV Ho$ ê$n ‘| àñVwV {H$`m J`m Wm& ßboQ> na g¨»`mE§ {deof
joÌ ‘| {N>{ÐV VZmd H$m à{V{Z{YËd H$aVr h¢& 1- E. coli ÄfadR /pHYD, 2- E. coli ÄfadR /pHYDfadR, 3-E. coli ÄfadR
/pHYDRv0494, 4- E. coli ÄfadR /pHYDRv0586, 5- E. coli ÄfadR /pHYDRv0043c, 6- E. coli ÄfadR/pHYDRv3060c
and 7- E. coli ÄfadR/pHYDRv0165c. (~r) nyaH$ {d ôXm| ‘| àmoQ>rZ A{^ì`{º$ Ho$ ‘yë`m§H$Z Ho$ {bE doñQ²́>Z ãbm°Q> {dûcofU&
1- E. coli ÄfadR /pHYD, 2- E. coli ÄfadR /pHYDfadR, 3- E. coli ÄfadR /pHYDRv0043c, 4- E. coli ÄfadR /
pHYDRv0165c, 5- E. coli ÄfadR /pHYDRv0494, 6- E. coli ÄfadR /Rv0586 and 7- E. coli ÄfadR /pHYDRv3060c.
(gr) Rv0494 (50 pmoles) fadB ‘mo{Q>’$ Ho$ gmW A§V:{H«$`m Zht H$a gH$m O~{H$ Rv0586 (50 pmoles) fadB ‘mo{Q>’$ Ho$
gmW A§V:{H«$`m {XImVm h¡& B©. H$mobmB© FadR (50 pmoles)  gH$mamË‘H$ {Z`§ÌU Ho$ ê$n ‘| BñVo‘mb {H$`m J`m Wm&&
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A{^ì`{º$, R>mog ‘mÜ`‘ ({MÌ 2 ~r) na d¥{Õ AdamoYH$
^r nm`m J`m Wm& BgHo$ Abmdm, {dH$mg dH«$ {dûcofU
go gwPmd {‘bm {H$ Rv0043c A{^ì`{º$ Ho$ ~mX àoaU Ho$
6 K§Q>o go Yr‘r d¥{Õ Xa hþB©, A§V ‘| àoaU ({MÌ 2 gr)
Ho$ 24 K§Q>o ~mX Hw$b d¥{Õ amoH$s JB©& pñWa AdemofU Ho$
aIaImd go gwPmd {‘bm {H$ {dH$mg- amoH$s JB© H$mo{eH$mE§
{~Zm {H$gr bmB{gg Ho$ ~Zr hþB©/ Or{dV Wt&
‘m°’$m}bm°{OH$b ‘V ôXm| Ho$ {bE ~«mBQ> ’$sëS> ‘mBH«$moñH$monr
‘| Aào[aV Am¡a ào[aV H$mo{eH$mAm| Ho$ {ZarjU ‘| `h
XoIm J`m Wm {H$ Rv0043c A{^ì`{º$ Ho$ gmW d¥{Õ
amoH$Zo dmbr H$mo{eH$mE§ Aào[aV H$mo{eH$mAm| ({MÌ  2

S>r) H$s VwbZm ‘| ~‹T> JB© Wt& hmbm§{H$, Rv0043c

A{^ì`{º$ go d¥{Õ-amoH$Zo na E‘. ñ‘o½‘¡{Q>g H$mo{eH$mAm|
({MÌ 2S>r) H$s E{gS>-’$mñQ>Zog ‘| ~Xbmd Zht Am`m &

n[a¶moOZm 2  : ßbmÁ‘mo{S>`‘ ’$mëgrnoa‘ acyl-

CoAs ~§YZH$mar àmoQ>rZ H$s AmpÊdH$ {deofVm

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE
H$m¶© H$m gmam§e (31 ‘mM©, 2017 VH$)

h‘mao {nN>bo AÜ``Zm| ‘|, h‘Zo ACBP16, ACBP99 Am¡a

{MÌ 2. Rv0043c H$s EŠQ>mo{nH$ A{^ì¶{º$ E‘& ñ‘o½‘¡{Q>g ‘| d¥{Õ H$s amoH$ H$mo ào[aV H$aVr h¡& (E) E‘. ñ‘o½‘¡{Q>g nrdrdr
pVV16 (doŠQ>a) Am¡a pVV0043 (Rv0043  AmoAmaE’$) Ho$ gmW ~XbH$a ßbo{Q>S> {H$¶m& Ho$db pVV16  Zo g’$b Q́m§g’$m°‘]Q> n¡Xm
{H$E, O~{H pVV0043 Zo H$moB© ̂ r CËnmXZ Zht {H$¶m& (~r) E‘. ñ‘o½‘¡{Q>g {Og‘| Imbr amoJdmhH$ (pJV53) Am¡a Rv0043
(pJV0043) em{‘b h¢, bm°J MaU VH$ d¥{Õ H$s JB© Wr& bm°J MaU g¨dY©Zm| H$mo H«$‘e… VZw H$a {X¶m J¶m Wm Am¡a 0.2% (S>ãë¶y
/ dr) EgrQ>o‘mBS> Ho$ gmW ßboQ>m| na XoIm J¶m Wm& {dH$mg AdamoY V~ XoIm OmVm h¡ O~ pJV0043 0.2% EgrQo‘mBS> (gr)
OD

600 
Ho$ gmW {dH${gV {H$¶m OmVm h¡, pJV0043 ào[aV Am¡a Aào[aV g¨dY©Zm| ‘| {Z¶{‘V g‘¶ A§Vamb na ‘mnm OmVm h¡&

pJV0043 Ho$ àoaU go àoaU Ho$ 6 K§Q>o ~mX d¥{Õ Xa H$‘ hmo JB© h¡ Am¡a BgHo$ ~mX {dH$mg ‘hËdnyU© Zht Wm& (S>r) ào[aV /
Aào[aV pJV0043 H$mo{eH$mAm| Ho$ H$mo{eH$mAm| H$mo E{gS>-’$mñQ> A{^a§OZ H$aZo Ho$ {bE AYrZ {H¶m J¶m Wm Am¡a ~«mBQ> ’$sëS>>
‘mBH«$moñH$mon Ho$ VhV XoIm J¶m Wm& Rv0043 ì¶º$ H$aZo dmbr ào[aV H$mo{eH$mE§ {dñVm[aV H$mo{eH$m ‘m°’$m}bm°Or {XImVr h¢&

ACBP749 Zm‘ g{hV VrZ ßbmÁ‘mo{S>`‘ ’$mëgrnoa‘
EgrEb-grAmoE ~§YZH$mar àmoQ>rZ (nrE’$Egr~rnr) Ho$
~m`mo{’${OH$b Am¡a {b{nS> ~mB§qS>J JwUm| H$s {deofVm
kmV H$s Wr& h‘Zo {XIm`m Wm {H$ pfACBPs  ½bmo~wba
àmoQ>rZ h¢ Omo ‘w»` ê$n go Aë’$m-ho{bH$b g¨aMZmAm| go
~Zm h¡& ò pfACBPs  b§~o g‘` VH$ ’¡$Q>r acyl-CoAs,
O¡go {H$ {‘[añQ>m°̀ b-grAmoE, Am¡a g῭ wp½‘V {b{nS>, O¡go
’$m°ñ’o${Q>{S>b H$mo{bZ go ~§Yo hmo gH$Vo h¢& O~{H$$,
pfACBPs ’¡$Q>r E{gS> (O¡go nm‘o{Q>H$ E{gS>) Am¡a
’$m°ñ’o${Q>{S>H$ E{gS> H$mo ~m§Y Zht gH$Vo Wo& g^r
 pfACBPs ‘| Cƒ AZwH«$‘ g¨ajU {XIm`m J`m Am¡a Xmo
{d{eï> Q>m`amo{gZ Adeof (Y30 Am¡a Y33) H$mo CZ
‘hËdnyU© Adeofm| Ho$ ê$n ‘| nhMmZm J`m Omo ’¡$Q>r
acyl-CoAs Ho$ gmW A§V:{H«$`m pñWaVm {ZYm©[aV H$aVo Wo&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018 )

dV©‘mZ [anmo{Qª>J df© ‘|, h‘Zo pfACBPs Ho$ N>moQ>o AUw
‘m°S>çyboQ>a H$mo ImoOZo Ho$ {bE AÜ``Z Am`mo{OV {H$E
h¢& g¨̂ m{dV ~§YZH$mar AUwAm| H$s nhMmZ H$aZo Ho$
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{bE, h‘Zo EACBP16, ACBP99 Am¡a ACBP749 Ho$
‘m°S>qbJ g¨aMZmAm| Ho$ {déÕ n~Ho$‘ Am¡a QóμO H¢$Q>mog E§Q>r
‘bo[a`b `m¡{JH$ goQ> (Q>rgrEE‘Eg) Ho$ agm`Zm| H$s
Cƒ-dMw©Ab ñH«$sqZJ H$m Cn`moJ {H$`m& h‘Zo H$B© N>moQ>o
AUwAm| H$s nhMmZ H$s {OZHo$ nmg pfACBPs Ho$ gmW
g¨~§Y ~ZmZo H$s j‘Vm Wr& E’$S>rE Ûmam AZw‘mo{XV
Xdm, ‘oâbmo{¹$Z, EH$ AmemOZH$ àË`mer Ho$ ê$n ‘|
{XImB© {X`m& h‘Zo AmBgmoW‘©b Q>mBQóeZ H¡$bmoar‘oQ´r
à`moJm| ({MÌ  3 E) Ûmam pfACBPs Ho$ gmW ‘oâbmo{¹$Z Ho$
Cƒ-E{’${ZQ>r ~§YZH$mar H$s nw{ï> H$s& ‘oâbmo{¹$Z pfACBPs

Ho$ {bE AnZo gãgQóQ²g Ho$ {déÕ$ à{VñnYu AdamoYH$
àVrV hmoVm h¡, O¡go myristoyl-CoA-& ‘oâbmo{¹$Z Zo
pfACBPs ({MÌ 3 ~r, 3 gr) Ho$ {bE ~§YZH$mar ’¡$Q>r
acyl-CoA H$mo amoH$Zo Ho$ {bE Amdí`H$ Y30 Am¡a Y33 H$mo
AdéÕ Am¡a ãbm°H$ H$a {X`m& ‘oâbmo{¹$Z Zo nr. ’$mëgrnoa‘

{MÌ 3. ‘oâbmo{¹$Z EH$ Eogo joÌ ‘| pfACBPs H$mo ~m§YVm h¡ Ohm§ ’¡$Q>r acyl-CoA pfACBPs H$mo ~m§YVm h¡& (E)

AmBgmoW‘©b Q>mBQóeZ Ho$ H¡$bmoar‘oQ´r à`moJm| ‘| pfACBPs Ho$ gmW ‘oâbmo{¹$Z H$s Cƒ {d{eï>Vm ~§YZH$mar {XIm`r JB©& (~r)

‘oâbmo{¹$Z pfACBPs Ho$ H|$Ðr` ho{bH$b joÌ go ~m§YVm h¡& (gr) ‘oâbmo{¹$Z Zo ’¡$Q>r acyl-CoAs H$mo ~§YZ go amoH$Zo Ho$ {bE Xmo

‘hËdnyU© Q>m`amo{gZ -30 Am¡a Q>m`amo{gZ -33 Adeofm| H$mo Omo‹S>m&

Ho$ {déÕ Cƒ {dfmº$Vm {XImB©, {OgHo$ n[aUm‘ñdê$n
Yr‘r g¨»`m ‘| d¥{Õ Am¡a ‘oâbmo{¹$Z H$s CnpñW{V ‘| Ord
H$s ‘¥Ë ẁ ‘| d¥{Õ hþB©&

n[a¶m oOZm 3 : g‘oH$Z-àdU àm oQ >rZm | H o $
hmo{‘`moñQ>o{gg g{H©$Q> na H$m`m©Ë‘H$ AÜ``Z

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2017 VH$)

{nN>bo AÜ¶¶Zm| ‘|, h‘Zo h§qQ>J{Q>Z B§Q>aEpŠQ>§J àmoQ>rZ Ho$
(EMdmB©nrHo$) H$mo EH$ d¡{œH$ g|ga Am¡a EH$ÌrH$aU-
àdU àmoQ>rZ Ho$ {Z¶m‘H$ Ho$ ê$n ‘| nhMmZm h¡, O¡go
nm°br-½byQ> o‘mBZ {dñVm[aV h§qQ>J{Q>Z-EŠgmoZ 1

(Htt97Qexon1), ±-{gZÝ¶yZpŠbZ--A53T Am¡a SOD1-

G93A-& EMdmB©nrHo$ {deof ê$n go g‘wƒ¶-àmoZ àmoQ>rZ
H$mo AZwH«${‘V H$a gH$Vm h¡, bo{H$Z nmÌo Am¡a Ý¶yam°Z
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{MÌ 4. h§qQ>J{Q>Z EH$ Am°Q>mo’¡$Jr àoaH$ àmoQ>rZ h¡& (E) EMdmB©nrHo$ H$s A{V A{^ì¶{º$ gobwba Am°Q>mo’¡$Jr Ho$ Cƒ ñVa H$mo ào[aV
H$aVr h¡ Am¡a ~ZmE aIVr h¡& (~r) EMdmB©nrHo$ Am°Q>mo’¡$Jr go Ow‹S>o àmoQ>rZ [LC3, ATG5 Am¡a ATG12] Ho$ gmW gh¶moJr ñdñW-
AZwHy$b Htt-exon1 ¶moJ Ho$ Amgnmg gh-gh¶moJr& (gr) EMdmB©nrHo$ H$mo{eH$mAm| H$mo ì¶º$ H$aZo go A{YH$ Htt-exon1

{XImVm h¡ {Og‘| Am°Q>mo’¡$Jmogmo‘ JR>Z Am¡a bmBgmogmo‘ Ho$ gmW CZH$m g¨b¶Z hmoVm h¡&

H$mo{eH$mAm| ‘| J¡a-g‘wƒ¶ àmoQ>rZ Zht& EMdmB©nrHo$ ñd¶§
EH$ g‘J« àmoQ>rZ h¡ Am¡a ¶h {d{^Þ àH$ma Ho$ gwna-
AmpÊdH$ g¨aMZmE§ ~Zm gH$Vm h¡, O¡go Ag¨JV Am¡a
JmobmH$ma g‘oH$Z& EMdmB©nrHo$ H$m ñd-n¥W¸$aU àOZZ
O¡go ~rO Ý ỳpŠbEeZ àH$ma Amo{bJmo‘o[aOoeZ H$m nmbZ
H$aVm h¡& h‘Zo Bg VÏ¶ H$mo ^r ñWm{nV {H$¶m {H$
EMdmB©nrHo$ àmoQ>r{Z‘g g‘oH$Z Ho$ Zo{S>boeZ Am{lV
ñdm¶ÎmVm ‘| em{‘b Wm& h‘Zo ZoS>rboeZ Am{lV Am°Q>mo’¡$Or
Ho$ nyU© V§Ì H$mo {ZYm©[aV {H$¶m& h‘Zo nhMmZ H$s {H$
Nedd8 H$s EŠQ>mo{nH$ A{^ì¶{º$ ào[aV Am¡a ñdñWVm H$mo
~ZmE aIm h¡& Htt-exon1 H$m nm°br-Z>o{S>{bEeZ Am°Q>mo’¡$Or
d¡Š¶yëg H$mo g‘o{H$V H$a gH$Vm h¡& Htt-exon1 Ho$ {bgmBZ
-15 Adeof Ho$ bmB{gZ -60 àH$ma nm°br-EZ{S>{bboeZ
qbHo$O go Htt-exon1 Ho$ Am°Q>mo’¡${OH$ {JamdQ> hþB©&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)

AÜ¶¶Z H$s dV©‘mZ Ad{Y ‘|, h‘Zo Cg à{H«$¶m H$s
nhMmZ H$s h¡ {OgHo$ Ûmam EMdmB©nrHo$ nm°br-Zo{S>{bboQ>oS>
h§qQ>J{Q>Z EŠgmoZ 1 (Htt exon1) àmoQ>rZ g‘oH$Z ({MÌ
4) Ho$ Am°Q>mo’¡${OH$ {JamdQ> H$mo ~‹T>mVm h¡& EMdmB©nrHo$ Zo
EH$ ñHo$’$moëS>  àmoQ>rZ Ho$ ê$n ‘| H$m¶© {H$¶m Omo AnZo
¶y~rE S>mo‘oZ Ûmam nm°br-Zo{S>{bboQ>oS> àmoQ>rZ go Ow‹S>m hþAm
Wm, O~{H$ BgHo$ Q>m¶amo{gZ-àH$ma (dmB©-àH$ma) LC3

B§Q>a¡pŠQ>§J joÌ Ho$ gmW LC3  Ho$ gmW ^r A§V:{H«$¶m H$s
JB©& EMdmB©nrHo$ Zo àr-Am°Q>mo’¡$Jmogmo‘ H$m°åßboŠg Ho$ JR>Z
H$mo ewê$ H$aZo Ho$ {bE nm°br-Zo{S>boQ>oS> Htt-exon1  g‘oH$Z
‘| LC3 Ho$ ñWmZr¶H$aU H$mo Amng ‘| Omo‹S>m& EMdmB©nrHo$
H$s A{V A{^ì¶{º$ go gobwba Am°Q>mo’¡$Or Ho$ ~ogb ñVa



76

‘| d¥{Õ hmo gH$Vr h¡& EMdmB©nrHo$ go h§qQ>J{Q>Z EŠgmoZ 1
àmoQ>rZ g‘o{H$V Ûmam {dfmº$Vm H$mo H$‘ H$aZo H$s j‘Vm
H$mo Xem©¶m Am¡a H$mo{eH$m Ord{dkmZ Ho$ H$mo{eH$m ApñVËd/
aIaImd ‘| ‘XX H$s&

2017-2018 ‘| àH$m{eV emoY nÌ

1. A§Jmam Ama Ho$, ¶ygw’$ Eg, Jwám Eg Ho$, a§OZ E
(2018). EZ  AmB©grAmB©Ama bmBH$ àmoQ>rZ ’«$m°‘
‘mH$mo~¡ŠQ>r¡[a¶m aoJwboQ²gy {b¶ygrS>r Amonoam°Z EÊS> B§S>çyñS>
S>moa‘¢gr bmBH$ J«moW AaoñQ>> BZ ‘mH$mo~¡ŠQ>r[a¶‘ ñ‘¡½‘o{Q>g.

Q>çy~aHw$bmo{gg, 108: 83-92. G

2. Kmof S>r Ho$, am°‘ E, a§OZ E (2018). AJ«oJoeZ-
àmoZ arOÝg$ BZ EMdm¶nrHo$ hoëna BQ> Qy> ’«$m°‘ {g¹|$Q>ñQ́o²eZ
H$m°åßboŠg ’$m°a Q>m°pŠgH$ àmoQ>rZ EJ«oJoQ²g. OZ©b Am°’$
‘m°brŠ¶yba ~m¶mobm°Or 430: 963-986.

3. Kmof, S>rHo$, am°‘ E, a§OZ E (2018)&. {S>ñAm°S>©a
Z¡ZmoñQ´ŠMba BZ h§qQ>JQ>Z B§Q>aopŠQ>§J àmoQ>rZ Ho$ EŠQ²g EO
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S´>m°gmo{’$bm V§[ÌH$m {dH$mg à¶moJembm
S´>m°gmo{’$bm ‘obmZmoJmñQ>a H$mo à¶moJ ‘| bmVo hþE V§{ÌH$m V§Ì H$s A{^aMZm Am¡a {dH$mg H$mo g‘>PZm

g¨H$m¶       amo{hV Omoer     ñQ>m’$ d¡km{ZH

nrEMS>r N>mÌ [aem I§S>obdmb     d[aîR> AZwg¨YmZ AÜ¶oVm
Zohm Kmof      d[aîR AZwg¨YmZ AÜ¶oVm
a{d a§OZ      d[aîR> AZwg¨YmZ AÜ¶oVm
apí‘ {gnmZr      d[aîR AZwg¨YmZ AÜ¶oVm
Am{g’$ Ah‘X ~³er      d[aîR AZwg¨YmZ AÜ¶oVm
¶m{‘Zr amdb     H${ZîR> AZwg¨YmZ AÜ¶oVm (’$adar 2018 go)

AÝ` gXñ¶ M§Ð eoIa qgh      VH$ZrH$s ghm¶H
{~O¶mbú‘r ñdoZ      n[a¶moOZm ghm¶H ({gVå~a 2017 VH$)

CÔoí¶

Bg à¶moJembm H$m ‘w»¶ CÔoí¶ Bg ~mV H$mo g‘PZm h¡
{H$ EH$ Ord Ho$ Ho$ÝÐr¶ V§{ÌH$m V§Ì (grEZEg) Ho$
{dH$mg ‘| V§{ÌHm$ àOZH$ H$mo{eH$mE§ AnZr pñW{VH$
nhMmZ H¡$ñmo àmá H$aVr h¢& {dH$mg Ho$ Xm¡amZ, grEZEg
Ho$ Enr Aj Ho$ Ama-nma EMAmoE³g n[adma Ho$ AZwboIZ
H$maH$ BZ {deofVmAm| Ho$ {ZînmXZ Ho$ gmW E§Q>r[a¶a-
nm°ñQ>r[a¶a (Enr)$& h‘mar à¶moJembm ‘|, S´>m°gmo{’$bm
‘obmZmoJoñQ>a H$mo BZ n[aKQ>ZmAm| H$mo g‘PZo Ho$ {bE ‘w»¶
ê$n g o {dH$mg H$s Ama § {^H$ ^ « yUr¶ Ed §
{db§{~V qS>̂ H$s¶ AdñWmAm| na Ü¶mZ Ho$pÝÐV H$aVo hþE,
BgHo$ AmpÊdH$ AmYma H$mo g‘PZm MmhVo h¢& ¶hm§ VH$,
h‘mar à¶moJembm Ho$ Hw$N> {Z{X©ï> bú¶ {ZåZ àH$ma h¢ :

1. qS>̂ H$s¶ grEZEg A{^aMZ ‘| Hox OrZ EãS>mo{‘Zb-
E (Abd-A) Ho$ AmpÊdH$ H$m¶© H$mo g‘PZm$

2. Epå~«¶mo{ZH$ g~Bgmo’o$Jb J¢J{b¶m Ho$ n¡Q>Z© {Z‘m©U
‘| hm°Šg OrZ {S>’$måS>© (Dfd) H$s ŷ{‘H$m H$mo
g‘PZm

 3. Q>{‘©Zb grEZEg n¡Q>Z© {Z‘m©U ‘| EãS>mo{‘Zb-~r
(E~rS>r-~r) Am¡a S>~b-goŠg(S>rEgEŠg) H$s
ŷ{‘H$m H$s Om§M H$aZm

1. qS>^H$s¶ grEZEg A{^aMZ ‘| Hox EMAmoE³g
OrZ EãS>mo{‘Zb-E (Abd-A) Ho$ AmpÊdH$ H$m¶©
H$mo g‘PZm$

Śmogmo{’$bm Ho$ grEZEg ‘| Xmo Am°pßQ>H$ qnS>, ‘pñVîH$
Am¡a d|Q´b Zd© H$m°S>© (VNC) em{‘b hmoVo h¢& Hox

OrZ H$s ^y{‘H$m H$m AmpÊdH$ AmYma grEZEg Ho$
drEZgr Ho$ n¡Q>Z© ‘| AÀN>r Vah ImoOm Zht J`m h¡&
S´>m°gmo{’$bm Ho$ qS>^H$s¶ grEZEg Ho$ CXar¶ joÌ ‘|
V§{ÌH$mH$mo{eH$mAm| H$s g§»¶m CgHo$ djr¶ ^mJ H$s
VwbZm ‘| H$m’$s H$‘ hmoVr h¡& Hox OrZ Abd-A H$s
V§{ÌH$m àOZH$ H$mo{eH$mAm| Ho$ ¶moOZm~Õ MaU
(Enm°ßQ>m°{gg) H$m H$maU ‘mZm OmVm h¡ (Bgo
V§{ÌH$moaH$ - EZ~rEg ̂ r H$hm OmVm h¡) Am¡a Bgr
H$maU go grEZEg Ho$ CXar¶ joÌ V§{ÌH$mH$mo{eH$mAm|
H$s ¶m gr{‘V hmo OmVr h¡& Enm°ßQ>m°{gg H$mo [anrQ>a,
EMAmB©S>r Am¡a OrAmaAmB©EZ (AmaEMOr) OrZ
n[adma Ho$ g{H«$¶U Ho$ {bE ‘mpÜ¶V ‘mZm OmVm h¡&
Abd-A go NB Enm°ßQ>m°{gg H¡$go hmoVm h¡, Bg g¨~§Y
‘| AmpÊdH$ ã`moao H$s OmZH$mar Zht h¡& Bg Enm°ßQ>m°{gg
Ho$ {Z §̀ÌU ‘| AmZwdm§{eH$ gmú` Ho$ AZwgma Abd-A

Ho$ gmW-gmW ho{bŠg-byn ho{bŠg Q́m§g{H«$ßeZ ’¡$ŠQ>a
J«oZrhoS> (Grh) H$s ̂ r ̂ y{‘H$m h¡& Bg n[a`moOZm H$m
àmW{‘H$ CÔoí` Bg qbH$ Ho$ AmpÊdH$ AmYma H$s
{deofVmAm| H$mo ~VmZm h¡& `hr Zht, My§{H$ EZ~r
Enm°ßQ>m°{gg ‘| OrAmaEM ̂ r em{‘b h¡ Am¡a ̀ h Bg
Enm°ßQ>m°{gg Ho$ Ý ỳamoZb àmoOoZr [a’«¡$ŠQ>ar ‘| A{^ì`ŠV
Zht hmoVm h¡, AV:, BZ H$mo{eH$mAm| ‘| OrAmaEM
{d{Z`‘Z H$mo n[a^m{fV H$aZm ^r é{MH$a h¡ Omo
{H$ EZ~rEg ‘| OrAmaEM H$mo ‘Am°’$’Am¡a EZ~rEg
H$s Ý ỳab àmoOoZr ‘| ‘Am°’$’ aIVm h¡&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2017 VH$)
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EZ~r ‘| Enm°ßQ>m°{Q>H$ OrZ Ho$ AmaEMOr n[adma Ho$
g{H«$`U Ho$ {bE àmg¨{JH$ {dñVmaH$ 23kb OrZmo{‘H$ joÌ
Ho$ A§Xa pñWV h¡ Omo EZ~rAmaAma-Ý ỳamoãbmñQ> {Z`m‘H$
joÌ Ho$ ê$n ‘| OmZm OmVm h¡& h‘Zo Enm°ßQ>m°{Q>H$ EZhm§ga
joÌ H$mo 717bp VH$ gr{‘V H$a {X`m Wm& EZhm§ga ^r
14.5 kb Ho$ EH$ N>moQ>o go {dbmonZ H$mo (EZ~rAmaAma-22)
CËnÞ H$aHo$ AmZwdm§{eH$ ê$n go n¥WH$ {H$`m J`m Wm,
Omo nhbo go hr ‘m¡OyXm 54Kb EZ~rAmaAma Ho$ MM3

({MÌ 3) H$mo {dbmonZ Ho$ gmW Q́m§g{hQ>oamoOmBJmo{Q>H$ g̈`moOZ
‘| Vrgao B§ñQ>ma MaU ‘| grEZEg Ho$ EãS>mo{‘Zb joÌ ‘|
EŠQ>mo{nH$ EZ~r XoVm h¡ (EbEb3 MaU)& h‘Zo narjU
{H$`m Am¡a nm`m (AmaEZE hñVjon Am¡a EŠQ>mo{nH$
A{^ì`{º$ Ûmam) {H$ Enm°ßQ>m°{Q>H$ EZhm§ga-lacZ bmBZ
-Abd-A, Grh  Am¡a Zm°M Ho$ {bE CÎmaXm`r h¡& h‘ ̀ h ̂ r
nmVo h¢ {H$ nhbo [anmoQ>© Ho$ AZwgma nëg H$mo g{H«$` H$aZo
Ho$ ~OmE EãS>mo{‘Zb EZ~r ‘| RHG OrZ H$s Zm°M {g¾qbJ
‘| àË`j ŷ{‘H$m à{VboIZ g{H«$`U h¡& BgHo$ ~mX,
g̈^m{dV Hox, Exd  Am¡a Grh ~§YZH$mar joÌm| H$s nhMmZ
717bp ~‹T>mZo ‘| H$s JB© Am¡a EMSA Ûmam ~§YZH$mar Ho$
{bE narjU {H$`m J`m& BZ ~§YZH$mar ‘mo{Q>’$ Ho$ nmÌo
àmg¨{JH$Vm H$m ‘yë`m§H$Z BZ ~§YZH$mar ñWb>m| Ho$ {bE
CËn[ad{V©V CËn[adV©H$ Ûmam [anmoQ>©a A{^ì`{º$ H$s
j‘Vm H$m narjU H$aHo$ {H$`m OmZm Mm{hE&

EZ~r ‘| Grh Ho$ ‘hËd H$mo Ü`mZ ‘| aIVo hþE h‘ bmdm©
EZ~r ‘| grh {Z`m‘H$m| H$s nhMmZ H$aZo H$s H$mo{ee

H$a aho h¢& h‘Zo grEZEg ‘| AnZr A{^ì`{º$ Ho$ {bE
600 bp VH$ Cn-{dI§S>Z Ûmam A{^ì`{º$ Ho$ {bE {Oå‘oXma
grh Ho$ 4kb EZhm§ga H$mo g¨Hw${MV H$a {X`m Wm& dV©‘mZ
‘| Bg joÌ H$m AmJo Q´m§g{H«$ßeZ H$maH$m| H$s nhMmZ H$aZo
Ho$ {bE {dûcofU {H$`m Om ahm h¡ Omo EZ~r ~Zm‘
Ý ỳam°Ýg ‘| {^Þ ê$n go grh H$mo {d{Z`{‘V H$a gH$Vm h¡&
OrEM àmoQ>rZ A{^ì`{º$ Ho$ S>mCZaoJwboeZ Ho$ {bE ñH$mo[äJ
H$aHo$ grh OrZ Ho$ {Z`m‘H$ H$s nhMmZ H$aZo Ho$ {bE
EãS>mo{‘Zb Am¡a Wmoa¡{gH$ EZ~r ‘| AmaEZE hñVjon
Ûmam 465 Q´m§g{H«$ßeZ H$maH$m| Ho$ EH$ goQ> H$mo Zm°H$ S>mCZ
H$a {X`m J`m Wm, h‘ Bg ñH«$sZ go grh OrZ Ho$ {H$gr
^r {Z`m‘H$ H$s nhMmZ Zht H$a gHo$& ̀ h EH$ g¨̂ mdZm
H$mo gy{MV H$aVm h¡ {H$ OrEMEM ‘| EH$ O{Q>b à{VboIZ
{d{Z`‘Z h¡ {Og‘| grEZEg ‘| AnZr A{^ì`{º$ H$mo
{Z §̀{ÌV H$aZo Ho$ {bE H$moB© ̂ r {d{eï> H$maH$ ‘hËdnyU©
Zht hmo gH$Vm h¡& BgHo$ àma§{^H$ à`moJm| ‘| go Hw$N> Zo
A{V[aº$ grh EZhm§ga H$s g¨̂ mdZm H$m gwPmd {X`m h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V
H$m {ddaU (Aà¡b 1, 2017 - ‘mM© 31,  2018)

My§{H$ EŠgQ¡́S|>{Q>H$b (Exd>) Am¡a hmo‘moWmoa¡Šg (>Hth)
Hox OrZ Ûmam {d{^Þ goë ỳba g¨X^m] Ho$ VhV {Z`mo{OV
ghH$maH$ ẁº$ HD h¢, h‘Zo OoZo{Q>H$ CËn[adVu Am¡a
OrEZE Ho$ AmaEZE hñVjon ‘Ü`ñW Zm°H$S>mCZ Ho$
Cn`moJ go bmdm© EãS>mo{‘Zb NB Enm°ßQ>m°{gg ‘| AnZr

{MÌ 1. E[å~«¶mo{ZH$ Nbs hoVw nwamoJm‘r H$mo{eH$mE§ g‘H$j H$mo{eH$mAm| Ho$ ê$n ‘| ewê$AmV H$aVr h¢ Am¡a Hox OrZ
A{^ì¶{º$ ×mam AnZr {d{eï> ñWm{ZH$ Nbs nhMmZ H$mo àmá H$aVr h¢& ¶h {d{eï$ nhMmZ H$o ê$n ‘| àX{e©V hmoVr h¡ Am¡a
BgHo$ ×mam Enr Ep³gg na BZ H$mo{eH$mAm| Ho$ àmoX²̂ dZ Am¡a {d ôXZ àmo’$mBb H$m {ZYm©aU H$aVr h¡&> bmd©b ñQ>oO ‘| djr¶ Am¡a
CXar¶ EZ~rEg H$s g¨»¶m Am¡a àMwamoØdZ àmo’$mBb {^ÝZ hmoVm h¡, O¡gm {H$ Xem©¶m J¶m h¡& djr¶ EZ~rEg H$mo{eH$m MH«$
{ZH$mgr Ûmam àMwamoØdZ H$mo amoH$Vm h¡ O~{H$ djr¶ EZ~rEg (XmoZm| qbJm| ‘|) Am¡a Q>{‘©Zb EZ~rEg (‘{hbmAm| ‘| Q>rEZ~r)
Enm°ßQ>m°{gg Ho$ n[aUm‘ñdê$n ‘¥V hmo OmVo h¢, bo{H$Z nwéfm| ‘| Q>rEZ~rEg {dI§{S>V hmoVo ahVo h¢ Am¡a Ý¶yamoZ H$s g¨»¶m ‘|
~‹T>moÎmar H$aVo h¢, O¡gm {H$ Xem©¶m J¶m h¡&
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^y{‘H$m H$s Om§M H$s h¡& Hth H$mo Exd Ho$ na‘mUw
ñWmZr`H$aU Ho$ {bE ‘hËdnyU© ‘mZm OmVm h¡& {XbMñn
~mV `h h¡ {H$ h‘Zo XoIm {H$ O~ Exd bmdm© NB

EnmßQ>mo{gg Hth ‘| EH$ ‘hËdnyU© ̂ y{‘H$m {Z^mVm h¡, Omo
BgHo$ {bE ‘hËdnyU© Zht h¡& Bggo nVm MbVm h¡ {H$
Exd àmoQ>rZ Ho$ na‘mUw ñWmZr`H$aU H$m Hth ñdV§Ì {d{Y
h¡, BgH$s dV©‘mZ ‘| Om§M H$s Om ahr h¡&

BgHo$ ~mX h‘Zo {dñVmaH$ ‘| CËn[ad{V©V H$aHo$ Ordo ‘|
Hox-Exd Am¡a Grh ~§YZH$mar ê$nm| Ho$ ‘hËd H$m narjU
{H$`m, Am¡a bmdm© NB ‘| lacZ  [anmoQ>©a H$mo g{H«$` H$aZo
H$s AnZr j‘Vm H$m narjU {H$`m& nhbo {Z‘m©U ‘|,
g^r 8 ‘mo{Q>’$ ‘| ‘m¡OyX J«m‘ ~§YZH$mar joÌ (717 bp ‘|
‘m¡OyX) H$mo Hox-Exd ~§YZH$mar joÌm| H$mo ~ZmE aIZo Ho$
{bE CËn[ad{V©V {H$`m J`m Wm (717-Grhmutant-lacZ)&
Xygao {Z‘m©U ‘| Hox-Exd Am¡a Grh ~§YZH$mar joÌm| Ho$
Xygao {Z‘m©U ‘| CËn[ad{V©V (717-Hox-Exd-Grhmutant-

lacZ) Wo& Vrgao {Z‘m©U ‘|, h‘Zo g^r 7 nhMmZZo ̀ mo½`
Su(H) ~§YZH$mar joÌm| (RTGRGAR) H$s nhMmZ Am¡a
CËn[ad{V©V {H$`m& h‘Zo nm`m {H$ EãS>mo{‘Zb EZ~r ‘|
[anmoQ>©a lacZ A{^ì`{º$ H$mo Xoa go Eb3 MaU ‘| ~‹T>mZo Ho$
g^r VrZ CËn[adVu g¨ñH$aUm| ‘| {ZañV H$a {X`m J`m
Wm, O~{H$ ̀ h àma§{^H$ Eb3 MaU ‘| gm‘mÝ` Wm& BgZo
gwPmd {X`m {H$ Enm°ßQ>m°{Q>H$ OrZ H$s A{^ì`{º$ Ho$
Or{dV ahZo ‘| CËn[ad{V©V ê$n EH$ ‘hËdnyU© ŷ{‘H$m
{Z^mVo h¢ Am¡a ewéAmVr MaUm| ‘| CZH$s A{^ì`{º$ H$s
ewéAmV Ho$ {bE ‘hËdnyU© Zht h¢&

717-Su(H)mutant-lacZ Ho$ gmW h‘mao {dûcofU ‘|, h‘Zo
nm`m {H$ NB ‘| BgH$s A{^ì`{º$ àma§{^H$ bmdm© MaUm|
‘| Wmo‹S>r Xoa ‘| Xoar hþB© Wr, bo{H$Z Xoa go L3 MaU ‘|, AÝ`
CËn[adVu ~‹T>mZo dmbo- lacZ  bmBZm| H$s Vah, BgH$s
A{^ì`{º$ NB go nyar Vah bwá Wr& BgZo {Z{hV {H$`m
{H$ Hox, Exd Am¡a Grh Ho$ gmW Zm°M [g½ZqbJ NB

Enm°ßQ>m°{gg ‘| grYr ̂ y{‘H$m h¡ Am¡a Zm°M {g¾qbJ {deof
ê$n go Enm°ßQ>m°{gg Ho$ ewê$AmV Ho$ g‘` H$mo {ZYm©[aV
H$aZo ‘| Am¡a g~go ‘hËdnyU© ê$n go Bg Enm°ßQ>m°{gg Ho$
Xm¡amZ ~‹T>Vr J{V{d{Y Ho$ aIaImd ‘| EH$ ŷ{‘H$m
{Z^mVm h¡&

My§{H$ h‘mao n[aUm‘ ~VmVo h¢ {H$ D$na C{ëbpIV àmê$n
aIaImd Ho$ {bE ‘hËdnyU© h¢ bo{H$Z ~‹T>Vr J{V{d{Y
H$s ewéAmV Zht H$aVo h¢, Enm°ßQ>m°{Q>H$ EZhm§ga ’$m`[a¨J

‘| ZmM {g¾qbJ Ho$ gmW-gmW CZH$s ̂ y{‘H$m H$mo g‘PZo
Ho$ {bE ‘mo{Q>’$ H$mo ~‹T>mZo Ho$ {bE Amdí`H$ DNA

àmê$nm| H$s nhMmZ H$s Om ahr h¡&

2. Epå~«¶mo{ZH$ g~Bgmo’o$Jb J¢J{b¶m Ho$ n¡Q>Z©
{Z‘m©U ‘| hm°Šg OrZ {S>’$måS>© (Dfd) H$s ŷ{‘H$m
H$mo g‘PZm

hm°Šg OrÝg {dH$mg Ho$ E[å~«¶mo{ZH$ MaUm| ‘| grEZEg
(Ý¶yab àmoOo{ZQ>a goëg) ‘| A{^ì¶ŠV hmoVr h¡ (O¡gm
{MÌ 1 ‘| Xem©¶m J¶m h¡) bo{H$Z E[å~«¶mo{ZH$ V§{ÌH$m
àUmbr ‘| CZH$s A{^ì¶{º$ Ho$ n¡Q>Z© ghr àH$ma go g‘P
‘| H¡$go Zht AmVo& {S>’$måS>© (Dfd) E[å~«‘mo{ZH$ Am¡a
bmadm grEZEg Ho$ g~Bgmo’o$Jb J¢J{bAmoZ (SEG) Ho$
‘¡³grbar (Mx) Am¡a ‘|S>r~wba (Mn) I§S>m| H$s
H$mo{eH$mAm| ‘| A{^ì¶ŠV hmoVm h¡ ([MÌ 2)& «̂yU CNS

Ho$ JZmWb goJ‘|Q> bmdm© grEZEg (Omo Hox àmoQ>rZ Dfd,

Scr Am¡a E§Q>oZmnr{S>`m ì`º$ H$aVm h¡) Ho$ g~gmo’o$Oob
J¢p½b`m (SEG) Ho$ {hñgo ‘| d¥{Õ H$aVm h¡& ̀ h n[a`moOZm
bmdm© EgB©Or ‘| EZ~r Enm°ßQ>m°{gg ‘| Dfd H$s ŷ{‘H$m
H$mo g‘PZo na H|${ÐV h¡&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2017 VH$)

bmdm© SEG 36 NBs ‘| Xygao BZñQ>ma bmdm© (L2) MaU ‘|
(18 I§{S>V Omo‹S>o) H$s gyMZm {‘br h¡& BZ 36 EZ~r ‘|
go, 10 NB (5 Omo‹S>o) EgB©Or Ho$ S>rE’$S>r ì`º$ H$aZo
dmbo joÌ ‘| nmE OmVo h¢ ({Ogo Dfd-SEG ̂ r H$hm OmVm
h¡)& BZ 10 EZ~r ‘| go Mma Dfd  ‘Ü`ñW Enm°ßQ>m°{gg go
JwOaVo h¢ Š`m|{H$ bmdm© L2 go L3 MaU ({MÌ 2) VH$
àJ{V H$aVm h¡& h‘Zo L3 MaU ‘| g^r H$mo{eH$mAm| ‘|
Dfd-SEG ‘| nmE JE EZ~r ‘| Xoa go L3 MaU ‘| NB H$mo
6 EZ~rEg ‘| EZ~r ‘| narjU {H$`m Am¡a nm`m& {XbMñn
~mV `h h¡ {H$ h‘Zo XoIm {H$ EZ~rEg (Grh+/Hox-)
Am¡a gå~§{YV d§e (Grh-/Hox+) Ho$ {bE Hox Am¡a Grh

H$moS> EH$ d§emdbr ‘| Dfd-SEG Ho$ gmW-gmW CNS Ho$
EãS>mo{‘Zb joÌ ‘| ̂ r g‘mZ Wm& ̀ h gwPmd XoVm h¡ {H$
EãS>mo{‘Zb ‘| EZ~rEg H$s Vah Dfd-SE Enm°ßQ>m°{gg
Grh na {Z ©̂a hmo gH$Vm h¡, Am¡a Hox-/Grh+ NB H$s
pñW{V ‘| Hox+/Grh+ ‘| n[adV©Z go {Q´Ja {H$`m OmVm h¡&
BgZo h‘| {dH$mg Ho$ Xm¡amZ Dfd-SEG ‘| 4NB Ho$ Enm°ßQ>m°{gg
‘| Grh H$s H$m`m©Ë‘H$ ŷ{‘H$m H$m narjU H$aZo Ho$ {bE
ào[aV {H$`m&
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dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V
H$m {ddaU (Aà¡b 1, 2017 - ‘mM© 31, 2018)

h‘Zo {d{eï> OoZo{Q>H$ CËn[adVu g῭ moOZ Am¡a Ama EZ E
hñVjon H$m Cn`moJ H$aHo$ bmdm© CNS ‘| AnZr A{^ì`{º$
H$mo Zm°qH$J S>mCZ Grh H$s H$m`m©Ë‘H$ ̂ y{‘H$m H$m narjU
{H$`m& Bg {dMma Ho$ AZwê$n h‘Zo Xoa go L3 VNC ‘|
EŠQ>mo{nH$ NB d§emdbr XoIr& d§emdbr H$s g¨»`m Bg
VÏ` Ho$ gmW g‘Pm¡Vo ‘| Wr {H$ L2 MaU ‘| dÝ`$ àH$ma
Ho$ CNS Ho$ Dfd-SEG ‘| 10  NB [anmoQ>© H$s JB© h¢, {OZ‘|
go 4 àma§{^H$ L3 MaU go Enm°ßQ>m°[gg go JwOaVr h¢& BZ
n[aUm‘m| go nVm MbVm h¡ {H$ EãS>mo{‘Zb Ho$ I§S>m| ‘|
BgH$s ŷ{‘H$m Ho$ g‘mZ, Grh Dfd-SEG joÌ ‘| EZ~r
Enm°ßQ>m°{gg ‘| ^r EH$ ‘hËdnyU© ŷ{‘H$m {Z^mVm h¡&
Dfd-SEG ‘| 4 EZ~r Ho$ Enm°ßQ>m°{gg Ho$ {bE {Oå‘oXma
~‹T>mZo dmbo OrZmo{‘H$ ñWmZ H$s nhMmZ H$aZo Ho$ {bE,
h‘Zo EZ~rAmaAma Ho$ {bE {d{^Þ {dbmonZ g῭ moOZm| Ho$
{bE Xoa go L3 MaU ‘| Bg joÌ ‘| EŠQ>mo{nH$ EZ~r H$s
g¨»`m H$s JUZm H$s& h‘ Dfd-SEG joÌ ‘| OrZmo‘
{S>breZ M22/MM3, MM3/MM3 ({MÌ 3) Ho$ Q´m§g-
{hQ>oamoOmBJmo{Q>H$ g῭ moOZ Ho$ ‘m‘bo ‘| Ho$db 6 EZ~r
nwZàm©á H$a gH$Vo h¢, {OgH$m ‘Vb~ h¡ {H$ Dfd-SEG

‘| EZ~r Ho$ Enm°ßQ>m°{gg Ho$ g{H«$`U Ho$ {bE {Oå‘oXma
~‹T>mZo dmbm noQ> H$m Enm°ßQ>m°{Q>H$ EZhm§ga Am¡a 22Kb

EZ~rAmaAma Am¡a 54Kb  OrZmo{‘H$ joÌ Ho$ ~mha MM3

Ebrb ‘| hQ>m {X`m J`m h¡&

3. Q>{‘©Zb grEZEg n¡Q>Z© {Z‘m©U ‘| EãS>mo{‘Zb-
~r (Abd-B) Am¡a S>~b goŠg (Dsx) H$s ŷ{‘H$m
H$s Om§M H$aZm
drEZgr Ho$ Q>{‘©Zb {hñgo ‘| Abd-B A{^ì`ŠV h¡&

CNS Ho$ Bg {hñgo> ‘| 12 pNbs hmoVo h¢ {Og‘| go {dH$mg
Ho$ L3 ‘Ü` MaU na Za Am¡a ‘mXm XmoZm| ‘| 8 H$m {dH$mg
éH$ OmVm h¡& eof 4 Nbs {OÝh| h‘ Q>{‘©Zb NBs (tNbs)

H$hVo h¢, Omo AZwboIZ H$maH$  XmoZm| qbJm| (Dsx) H$s
A{^ì¶{º$ H$aVm h¡& ò Dsx+ tNBs bmadm Ho$ Ama§{^H$
MaU ‘| ‘mXm Ordm| ‘| ZîQ> hmo OmVo h¢ Am¡a Za ‘| bmdm©
Ho$ A§{V‘ MaU VH$ {d^mOZ Omar aIVo h¢, {Oggo Za
{d{eîQ> Ý ỳam°Z ~ZVo h¢& S>rEgEŠg g~go S>mCZ ñQ´r‘
gXñ` h¡ Omo qbJ {d{eîQ> Ho$ H«$‘ ‘| hmoVr h¡ Am¡a Bg‘|
Za VWm ‘mXm {d{eîQ> AmBgmo’$m°‘© hmoVo h¢& H$m ©̀ Ho$ Bg
^mJ H$s g¨H$ënZm `h h¡ {H$ Abd-B Am¡a Dsx BZ
Q>rEZ~r Ho$ qbJ {d{eï àdY©Z Am¡a Enm°ßQ>m°{Q>H$ ‘| EH$
ŷ{‘H$m {Z^mVo h¢& ̀ Ú{n S´m°gmo{’$bm OoZmBQ>b {S>Šg H$s

d¥{Õ Am¡a {d ôXZ ‘| goŠg {ZYm©aU nXmZwH«$‘ Am¡a hm°Šg
OrZ Abd-B H$s ŷ{‘H$m gw{Z{üV h¡ VWm{n Bg ~mao ‘|
H$‘ hr OmZH$mar h¡, {H$ goŠg {ZYm©aU nXmZwH«$‘ Am¡a
Abd-B bmd©b drEZgr ‘| H$mo{eH$m àMwamoØdZ Am¡a Q>{‘©Zb
EZ~rEg (tNbs) Ho$ CÎmaOr{dVm g¨~§Yr ì`dhma Ho$
gmW {H$g àH$ma go Ow‹S>m hþAm h¡& S>~b-goŠg (Dsx)
goŠg {ZYm©aU nXmZwH«$‘ H$m g~go AZwàdmhr Q´m§g{H«$ßeZ
H$maH$ h¡& ‘¢ BZ H$mo{eH$mAm| Ho$ qbJ {d{eîQ> àMwamoØdZ
‘| Abd-B Am¡a Abd- Ho$ ~rM nañna {H«$`m H$s Om§M
H$aZm MmhVm h§y& h‘mam Ame¶ $O|S>a {d{eîQ> àdY©Z
Am¡a BZ H$mo{eH$mAm| Ho$ Eßnm°ßQ>m°{gg ‘| Am¡a Abd-B Am¡a
Dsx Ho$ ~rM A§V:{H«$¶m H$m narjU H$aZm h¡&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (Aà¡b 1, 2017 - ‘mM© 31, 2018)

`h [anmoQ>© {H$`m J`m h¡ {H$ S>rEgEŠg (S>rEgEŠgE’$)
H$m ‘mXm {d{eîQ> AmBgmo’$m°‘© qbJ {d{eîQ> Q>rEZ~r Ho$

{MÌ 2. bmadm Ho$ grEZEg Ho$ g~ Bgmo’o${O¶b J¢J{b¶m (EgB©Or) Ho$ Dfd ì¶º$ H$aZo dmbo {hñgo& Bg {hñgo ‘| EZ~r (10

pNBs) Ho$ nm§M Omoo‹S>o nmE OmVo h¢, Xmo Omo‹S>m| ‘§o Dfd  ‘mpÜ¶V Enm°ßQ>m°{gg hmoVm h¡, O¡gm {H$ Eb2 go Eb3 MaU na bmadm Ho$
AmJo ~T>Zo na hmoVm h¡& Bg Enm°ßQ>m°{gg H$m AmpÊdH$ AmYma ñnîQ> ê$n go g‘Pm Zht J¶m h¡&
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‘mXm ‘| hmoZo dmbo Enm°ßQ>m°{gg Ho$ {bE {Oå‘oXma h¡,
O~{H$ ò H$mo{eH$mE§ Za ‘| {d^mOZ Omar aIVr h¡&
‘mXm ‘| Enm°ßQ>m°{gg H$s AmpÊdH$ à{H«$`m Am¡a DsxM Ûmam
Za ‘| TNB Ho$ àdY©Z ‘| Omo ̂ y{‘H$m {Z^mB© OmVr h¡ dh
A^r kmV Zht h¡& BgH$s Om§M ^r H$aZo H$s Oê$aV h¡
{H$ qbJ {d{eîQ> TNB {H$g àH$ma Cgr joÌ ‘| AÝ`
AmR> EZ~r go AbJ h¢, Omo bmdm© Ho$ Vrgao MaU ‘| ‘Ü`
‘| {dH$mg amoH$ XoVr h¡&

h‘Zo A~ VH$ nm`m h¡ {H$ -Abd-B, Grh Am¡a Dsx Za
Am¡a ‘mXm bmdm© XmoZm| Ho$ CNS ‘| tNBs ‘| ì`º$ H$aVo h¢&
grh CËn[adVu Ho$ gmW h‘mao {dûcofU ‘| h‘Zo -Abd-B

joÌ ‘| ‘mXm (gmW hr Za) bmdm© grEZEg ‘| EŠQ>mo{nH$
NB nm`m, Ohm§ {Z §̀ÌU ‘| EH$ NB H$s [anmoQ>© Zht H$s
JB© Wr& {XbMñn ~mV `h h¡ {H$ BZ H$mo{eH$mAm| ‘| go
H$moB© ^r Dsx (qbJ-{d{eï> tNBs Ho$ {bE ‘mH©$a) Ho$
{bE gH$mamË‘H$ Zht nm`m J`m Wm& Bggo nVm MbVm
h¡ {H$ ‘mXmAm| ‘| Dsx+ tNBs H$s Enm°ßQ>m°{Q>H$ Grh go
ñdV§Ì h¡& grim Am¡a reaper (Enm°ßQ>m°{Q>H$ OrZ Ho$ RHG

n[adma Ho$ gXñ`m|) Ho$ EH$b CËn[adVu Ho$ gmW EH$
g‘mZ {dûcofU Ho$ n[aUm‘ñdê$n {H$gr ̂ r Dsx+ NBs

H$m ZVrOm Zht hþAm, O~{H$ grim-rpr  S>~b å ỳQ>|Q> Zo

‘mXmAm| Ho$ bmdm© VNC ‘| H$B© Or{dV EZ~r {XImE,
BZ‘| go Mma EZ~r Zo Dsx ì`º$ {H$`m& `h g¨Ho$V XoVm
h¡ {H$ ‘mXm ‘| Dsx+ tNB Enm°ßQ>m°{gg XmoZm| J§̂ ra Am¡a
[ana OrZ H$s Amdí`H$Vm hmoVr h¡& Bggo `h ^r nVm
MbVm h¡ {H$ eof 8 EZ~r {OÝh| nhbo H$mo{eH$m MH«$
{ZH$mg go JwOaZm n‹S>m Wm, dmñVd ‘| Enm°ßQ>m°{gg go
JwOaVo Wo& BgHo$ ~mX h‘ nmVo h¢ {H$ Dsx+ tNB Enm°ßQ>m°{gg
Ho$ {bE ~‹T>mZo dmbo OrZmo‘ Ho$ 14.5kb joÌ ‘| EãS>mo>{‘Zb
H$s EZ~r Ho$ ‘m‘bo ‘| h¡& {XbMñn ~mV `h h¡ {H$ h‘
`h ^r nmVo h¢ {H$ Enm°ßQ>m°{Q>H$ EZhm§ga-lacZ  bmBZ|
CZH$s A{^ì`{º$ ‘| qbJ-{d{eï> h¢, Am¡a Zam| Ho$ Dsx+

tNB ‘| ì`º$ Zht hþBª& ̀ h g§Ho$V H$aVm h¡ {H$ Dsx+ tNB

Ho$ Enm°ßQ>m°{gg Ho$ {bE ~‹T>mZo dmbm ‘mXm {d{eï> h¡ Am¡a
NBRR Ho$ OrZmo{‘H$ joÌ Ho$ 717bp Ho$ A§Xa pñWV h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (Aà¡b 1, 2017 - ‘mM© 31, 2018)

h‘| bmdm© Ho$ noQ> I§S>m| ‘| AbdA ‘Ü`ñW NB Enm°ßQ>m°{gg
‘| Zm°M H$s grYr ̂ y{‘H$m {‘br Wr& tNB Enm°ßQ>m°>{gg ‘|
Zm°M H$s ŷ{‘H$m H$s Om§M H$aZo Ho$ {bE, h‘Zo tNBs ‘|
Zm°M OrZ Ho$ RNAi ‘Ü`ñW Zm°H$S>mCZ {H$`m& h‘Zo nm`m
{H$ Zm°M Ho$  Zm°H$S>mCZ EŠQ>mo{nH$ NB ‘| hþE, bo{H$Z

{MÌ 3.  EZEggr Enm°ßQ>m°{gg ‘| Q>rE’$ Am¡a Zm°M {gJZqbJ& (E) Enm°ßQ>m°{Q>H$ OrZ H$m {d{Z`‘Z Am¡a grEZEg Ho$ Dfd-SEG
joÌ ‘| J§̂ ra Am¡a gñVm Xmo AbJ-AbJ {dñVmaH$ hmoVo h¢& Dfd-SEG Ho$ {bE EZhm§ga A^r VH$ nhMmZm Zht Om gH$Vm h¡
bo{H$Z 55Kb OrZmo{‘H$ {S>breZ MM3 Ho$ ~mha h¡ Am¡a Aì`dpñWV ê$n go 5’ go MM3 H$mo {XIm`m J`m h¡& (~r) EãS>moo{‘Zb
EZEggr ‘| AmaEMOr OrZ Ho$ {d{Z`‘Z Ho$ {bE ‘m°S>ëm& ~rEMEbEM Q>rE’$ J«oZrhoS>, hmoŠg, EŠgQ¡́S|>{Q>H$b (EŠgS>r) Am¡a
Zm°M {g¾qbJ 1Kb F3B3 EZhm§ga Ho$ ‘mÜ`‘ go AmaEMOr OrZ Ho$ {d{Z`‘Z ‘| àË`j ̂ y{‘H$m {Z^mVr h¡& Zm°M {g¾b Ho$ {bE
g{H«$` bmBJ¢S> H$s CËn{Îm H$s ñWb A^r VH$ ñWm{nV Zht h¡&
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BZ‘| go H$moB© ̂ r tNBs Dsx+ Zht Wm& BgZo gwPmd {X`m
{H$ Q>{‘©Zb joÌ ‘| Dsx- NBs H$s ‘m¡V ‘| Zm°M {g¾qbJ
‘| ŷ{‘H$m {Z^mB© OmZo na Dsx+ tNBs ‘| BgH$s H$moB©
ŷ{‘H$m Zht h¡&

h‘Zo nhbo go hr nm`m Wm {H$ ‘mXm ‘| Enm°ßQ>m°{gg  Ho$
{bE 717 bp EãS>mo{‘Zb Enm°ßQ>m°{Q>H$ EZhm§ga H$m Cn`moJ
Dsx+ NBs Ûmam {H$`m OmVm h¡, Bg{bE h‘Zo {dñVma go
Bg {dñVmaH$ H$s Om§M H$aZo H$m ’¡$gbm {H$`m& h‘
717bp EãS>mo{‘Zb> Ho$ Enm°ßQ>m°{Q>H$ ~‹T>mZo na g¨̂ m{dV
AbdB ~§YZH$mar (AÁ g‘¥Õ) AZwH«$‘m| Ho$ gmW 10 Dsx

~§YZH$mar ñWbm| H$s nhMmZ H$a gH$Vo h¢& BZ g^r
‘mo{Q>’$ H$m narjU Dsx Am¡a AbdB Ho$ gmW-gmW EH$
gmW ~§YZH$mar Ho$ {bE {H$`m J`m Wm& h‘Zo nm`m {H$
10 ñWbm| ‘| go 6 ñWbm| Dsx  go Ow‹S>r h¢ Am¡a g^r 10 gmBQ>|
-AbdB go ~§Yr h¢& BZ 6 Dsx  ~§YZH$mar ñWbm| ‘| go Omo
AbdB Am¡a Dsx XmoZm| H$mo ~§Yo h¢, 3 ñWbm| ‘| EMSA na
-Dsx Am¡a Dsx XmoZm| Ho$ ghH$mar A§V:{H«$`m H$mo {XIm`m
J`m, {Og‘| ̀ h gwPmd {X`m J`m {H$ AbdB Am¡a -AbdB

S>rEZE na EH$ Xygao Ho$ gmW A§V:{H«$`m H$a gH$Vo h¢&

`h AdbmoH$Z ‘hËdnyU© h¡ {H$ -AbdB  ‘| ẁº$ TF h¡
O~{H$ Dsx EH$ Zn q’$Ja àmoQ>rZ h¡& Bg A§V:{H«$`m H$m
{dñV¥V bjU Omar h¡& Bgr Ho$ gmW h‘ gmBpŠbZ, E,
~r, B© Am¡a B©2E’$ O¡go S´mogmo{’$bm H$mo{eH$m MH«$ OrZm|
H$s ̂ y{‘H$m Za bmd©b grEZEg ‘| Dsx+ tNB àdY©Z Ho$
qbJ {d{eîQ> àdY©Z ‘| naI aho h¢&

àH$meZ

I§S>obdmb Ama, {gnmZr Ama, JmoqdXm a§OZ Eg, Hw$‘ma
Ama Am¡a Omoer Ama (2017)& H$m°å~rZoQ>ab EŠeZ Am°’$
J«rZrh¡S> EŠñQ́mS|>{Q>H$b EÊS> Zm°M BZ aoJwboqQ>J Hox ‘r{S>EQ>
Enm°ßQ>m°{gg BZ Śmogmo{’$bm bmd©b grEZEg. nrEbAmoEg
OoZoQ> 13(10): e1007043.

AÝ¶ àH$meZ

~Šer E Am¡a Omoer Ama. A§S>añQ>¢qS>J X aoJwboeZ Am°’$
Ý¶yab ñQ>o‘ H$mo{eH$m àmobr{’$aoeZ BZ S´mogmo{’$bm g|Q´b
Zd©g {gñQ>‘. Oo Ý¶yamogmB§g [agM© (àog ‘|)&
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H$dH$s amoJOZZ H$s à¶moJembm
EH$ AdgadmXr ‘mZd amoJmUw H¢${S>S>m ½bo~«oQ>m H$s amoJ O¡{dH$s H$mo g‘PZm

g§H$m¶ ê${nÝXa H$m¡a ñQ>m’$ d¡km{ZH$ Am¡a dobH$‘ Q´>ñQ>
S>r~rQ>r B§{S>`m Ebm §̀g d[að AÜ òVm

nrEMS>r N>mÌ d§XZm e‘m© d[aîR> AZwg¨YmZ AÜ¶oVm (OyZ 2017 VH$)
‘w~píea aerX d[aîR> AZwg¨YmZ AÜ¶oVm
{à¶§H$m ^º$ d[aîR> AZwg¨YmZ AÜ¶oVm
AZm{‘H$m ~Åÿ> d[aîR> AZwg¨YmZ AÜ¶oVm
Hw§$XZ Hw$‘ma H$[ZîR> AZwg¨YmZ AÜ¶oVm
’$sOm AñH$ar H${ZîR> AZwg¨YmZ AÜ¶oVm (OwbmB© 2016 go)
‘{h‘m gmJa gmhÿ H${ZîR> AZwg¨YmZ AÜ¶oVm (’$adar 2016 go)

AÝ` gXñ¶ Eg gỳ m© dm‘er VH$ZrH$s A{YH$mar
aoe‘m Mm¡Yar AbmoH$‘ amîQ´>r¶ nmoñQ>S>m°³Q>ab AÜ¶oVm
Q>r. Eg. OmbOmdoamo{ZH$m amZr> n[a`moOZm OoAmaE’$ (OyZ 2017 VH$)
aMZm amoeZ Xod AZwg§YmZ Egmo{gEQ> (AJñV 2017 go)
ZdrZ Hw$‘ma AZwg§YmZ Egmo{gEQ> ({Xgå~a 2017 go)
amOmam‘ nwéfmoÎm‘ n[a`moOZm OoAmaE’$
XrnH$ Hw$‘ma Mm¡Yar n[a`moOZm OoAmaE’$
Jwê$ JmoqdX doXþ n[a¶moOZm OoAmaE’$

(Aà¡b go {Xgå~a 2016 Ho$ ~rM)
amo{‘ëëmm ‘moBa§JmWo‘ n[a¶moOZm OoAmaE’$ (‘B© 2016 go)

gh¶moJH$Vm© grdr lrH$m§V Amagr~r, ’$arXm~mX
AéUmbmoH$ MH«$dVu nrOrAmB©E‘B©Ama, M§S>rJ‹T>
Xo~m{gg {dœmg Eåg - ^monmb, ^monmb
gw‘Z Eg R>mHw$a grgrE‘~r, h¡Xam~mX

n[a¶moOZm 1 : gr. ½bo~«oQ>m-‘¡H«$mo’o$O A§V:{H«$¶m Ho$
H$m¶m©Ë‘H$ OrZmo{‘H$ {díbofU

CÔoí¶ :

1. n[ad{V©V CÎmaOr{dVm ê$naoImAm| Ho$ {bE gr. ½bo~«oQ>m
CËn[adVu bmB~«oar H$s N>mZ~rZ$;

2. Ordo Am¡a nmÌo CÎmaOr{dVm Ho$ {bE Amdí¶H$ OrZm|
H$s nhMmZ Am¡a {díbofU

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e

‘mZd ‘moZmogmB[QH$ gob bmBZ THP-1 dmbo BZ {dQ´mo
{gñQ>‘ Ho$ à`moJ Ûmam h‘Zo `h Xem©̀ m {H$ dÝ` àH$ma

H¢${S>S>m ½bo~«oQ>m Ho$ gmW-gmW ãbS> ñQ´r‘ Ho$ ’§$Jb g¨H«$‘U
Ho$ 70 go 80 à{VeV hoVw H¢${S>S>m àOm{V AH$mC§Q> gr
EpëdH$Ýg Ho$ ~mX Xygar g~go A{YH$ n¥WH$ H¢${S>S>m
ñnogrO ‘mZm OmVm h¡& g’$b n¡WmoOZ hmoZo Ho$ ~mdOyX,
gr. ½bo~o«Q>m ‘| Hw$N> ‘w»` ’§$Jb amoJOZH$Vm EQ´rã ỳQ´mZ
H$s H$‘r hmoVr h¡ Am¡a ‘mZd hmoñQ Ho$ Iam~ nmofU,
E§Q>r ‘mBH«$mo~m`b n`m©daU ‘| Or{dV ahZo Ho$ {bE
d¡H$pënH$ V§Ì na {Z ©̂a ahVm h¡& h‘mar à`moJembm ‘|
{H$E OmZo dmbo emoY H$m`m] H$m ‘w»` CÔoí` h¡  gr.
½bo~«oQ>m n¡WmoOoZo{gg H$s AmUw{dH$ Am¡a H$mo{eH$s` g¨aMZm
H$m AÜ``Z H$aZm&

. .
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gr. ½bo~«oQ>m H$mo{eH$mE§ ’¡$JmobmBOmo‘ E{gS>r{’$Ho$eZ H$mo
amoH$Zo, CØÿV hþB© [aEpŠQ>d Am°ŠgrOZ ñnr{eμO H$m gm‘Zm
H$aZo Am¡a THP-1 ‘¡H«$mo’o${Og ‘| à{VdbZ H$aZo ‘| gj‘
hmoVr h¢& h‘Zo {’$a Tn7 Bge©Z å ỳQ>|Q> bmB~«oar {Og‘|
50 à{VeV gr ½bo~««oQ>m OrZmo‘ Wm, H$s ‘¡H«$mo’o$μO ‘|
n[ad{V©V CÎmaOr{dVm hoVw ñH«$sqZJ H$s Am¡a
A§VamH$mo{eH$s` CÎmaOr{dVm Am¡a/AWdm àmoØdZ hoVw
Ano{jV 53  ZB© OrÝg H$s nhMmZ H$s& nhMmZ OrZ,
CgVps15 ‘| go EH$, H$jm III ’$m°ñ’$moBZmo{gQ>mBS> 3-
H$mBZog (nrAmB©3Ho$) Ho$ Ag¨JV gã ỳ{ZQ> Ho$ {bE H$moS>&
Cgvps15Δ  Am¡a Cgvps34Δ  [S>breZ {d ôX H$s CËnmXZ
Am¡a {deofVm Ho$ ‘mÜ`‘ go H«$‘e… nrAmB©3Ho {Z`m‘H$
Am¡a CËàoaH$ Cn{Zdoe H$s H$‘r h¡, h‘Zo {XIm`m h¡ {H$
CgVps15 Am¡a CgVps34 A§V: H$mo{eH$s` ApñVËd,
d¡Š ỳba àmoQ>rZ gm°{Qª>J Am¡a gr. ½bo~«oQ>m ‘| {dfmUw Ho$
{bE Amdí`H$ h¡& h‘Zo ̀ h ̂ r {XIm`m h¡ {H$ CgVps34

’$m°ñ’o${Q>{S>bBZmo{gQ>mob H$mo ’$m°ñ’o${Q>{S>bBZmo{gQ>mob-3-
’$m°ñ’o$Q> ‘| n[ad{V©V H$aVm h¡, Am¡a Am`aZ hmo{‘`moñQ>o{gg
Ho$ aIaImd Ho$ {bE Amdí`H$ h¡& {deof ê$n go, Cƒ
n`m©daUr` Am`aZ Ho$ Odm~ ‘| Cgvps34Ä  H$mo{eH$mAm|
H$mo ßbmÁ‘m {P„r go CgFtr1  Am`aZ H$s amoH$Wm‘ Ho$
aoQ´moJ«oS> n[adhZ ‘| H$‘r Ho$ H$maU nm`m J`m Wm, {Oggo
Cgvps34Ä CËn[adVu H$s A{V[aº$ g̈doXZerbVm Am`aZ
Ho$ {bE A{Vg¨doXZerbVm hþB©&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$

{ddaU (1 Aà¡b 2017 - 31 ‘mM©, 2018)

O¡gm {H$ D$na MMm© H$s JB© h¡, dÝ` àH$ma (wt) gr.
½bo~«oQ>m H$mo{eH$mE§ A§V: H$mo{eH$s` Vrd« d¥{Õ go JwOaVr
h¢ O~{H$ ‘mZd THP-1 ‘¡H«$mo’o$O ‘| Cgvps34Ä  CËn[adVu
‘mao OmVo h¢& My§{H$ ‘¡H«$mo’o$O ajm V§Ì ‘| go EH$ Am`aZ
CnbãYVm H$mo AnZr Vrd« d¥{Õ go {Z §̀{ÌV H$aZo Ho$ {bE
Am`aZ H$s CnbãYVm H$mo à{V~§{YV H$aZo hoVw h‘Zo
Om§M H$s h¡ {H$ Cgvps34Ä  CËn[adVu ‘¡H«$mo’o$O Ho$
A§V: H$mo{eH$s` n[adoe go ~MZo ‘| Ag‘W©Vm Ho$ H$maU
BgH$s {d{Z`{‘V Am`aZ M`mnM` Am¡a / `m em`X
Cƒ Am§V[aH$ Am`aZ H$s Amdí`H$Vm BgHo$ {bE, h‘Zo
nhbr ~ma Am`aZ-gr{‘V `m Am`aZ-A{Yeof ‘mÜ`‘
‘| nhbo go g¨d{Y©V {H$E JE wt Am¡a Cgvps34Ä

H$mo{eH$mAm| Ho$ A§V: H$mo{eH$s` ì`dhma H$s Om§M H$s&
‘¡H«$mo’o$O ‘| Cgvps34Ä H$mo{eH$mAm| Ho$ wt Am¡a ApñVËd
H$m àgma nyd© Am`aZ Ho$boMZ `m nyaH$ Ûmam Aà^m{dV

ahm, {Oggo A§V: H$mo{eH$s` à{VH¥${V na Am§V[aH$
Am`aZ §̂S>ma Ho$ {H$gr ^r à^md H$mo amoH$ {X`m J`m&
BgHo$ Abmdm, hmbm§{H$ ‘¡H«$mo’o$O n`m©daU H$mo Am`aZ
Ho$ n`m©daU Ho$ ê$n ‘| ‘mZm OmVm h¡, ‘¡H«$mo’o$O-
Am§V[aH$sH¥$V gr. ½bo~«oQ>m dÝ` àH$ma H$s H$mo{eH$mE§
gh-~§YwVm Ho$ 10 K§Q>o Ho$ ~mX Cƒ-~§YwVm Am`aZ n[adhZ
OrZ H$s A{^ì`{º$ H$mo H$‘ H$aZo Ho$ {bE OmZr OmVr
h¢, {Oggo g¨̂ mdZm ~‹T> OmVr h¡ ‘¡H«$mo’o$O Am§V[aH$
n[adoe `m Vmo Am`aZ g‘¥Õ dmVmdaU h¡, `m g¨H«$‘U
Ho$ A§{V‘ MaU ‘| Cƒ-~§YwVm Am`aZ AnQ>oH$ {gñQ>‘
H$s Amdí`H$Vm H$‘ h¡& ‘¡H«$mo’o$O H$s Am`aZ pñW{V H$mo
g‘PZo Ho$ {bE, h‘Zo ‘¡H«$mo’o$O-Am§V[aH$H¥$V gr. ½bo~«oQ>m
H$mo{eH$mAm| ‘|, Am`aZ H$s H$‘r Ho$ dmVmdaU ‘| H$mo{eH$m
{P„r na pñWV CgFtr1-GFP Ho$ ñWmZr`H$aU H$s Om§M
H$s& h‘Zo CgFtr1-GFP H$mo {deof ê$n go ‘¡H«$mo’o$O-
B§OoñQ>oS> Am¡a Cgvps34Ä H$mo{eH$mAm| ({MÌ 1 E) ‘|
H$mo{eH$m {P„r na CnpñWV hmoZo Ho$ {bE nm`m h¡, Omo
Xem©Vm h¡ {H$ gr. ½bo~«oQ>m H$mo{eH$mAm| ‘| ‘¡H«$mo’o$O ‘|
Am`aZ gr‘m H$m gm‘Zm H$aZm n‹S>Vm h¡&

BgHo$ ~mX, ‘¡H«$mo’o$O ‘| Cgvps34Ä CËn[adVu Ho$ ApñVËd
Ho$ ‘mÜ`‘ go Bg ‘mÜ`‘ ‘| {d{^Þ ~mø H$mo{eH$s`
Am`aZ gm§ÐVm Ho$ à^md H$s Om§M H$aZo Ho$ {bE, h‘Zo
Am`aZ go à{V~§{YV gra‘ ‘wº$ AmanrE‘AmB© ‘mÜ`‘
ẁº$ ~mø H$mo{eH$mAm| ‘| Q>rEMnr -1 ‘¡H«$mo’o$O ‘| wt

Am¡a Cgvps34Ä  H$mo{eH$mAm| H$mo g¨H«${‘V {H$`m h¡
{Og‘| ~mø H$mo{eH$s` Am¶aZ MrboQ>a, ~rnrEg
(~oWmo’o$ZoÝW«mo bmBZ S>mBgë’$moZoQ>) Am¡a Am`aZ-nyaH$
(gra‘ Am¡a ’o$[aH$ ŠbmoamBS> ̀ wº$ AmanrE‘AmB©) ‘r{S>`m
em{‘b h¢& ‘¡H«$mo’o$O ‘| Am`aZ ̂ §S>maU àmoQ>rZ, ’o$[a{Q>Z
Ho$ ê$n ‘| g¨J«hrV {H$`m OmVm h¡& ̀ h Om§MZo Ho$ {bE {H$
Cn ẁ©º$ ‘r{S>`m ‘| ‘¡H«$mo’o$O g¨dY©Z go ’o$[a{Q>Z Ho$ A§V:
H$mo{eH$s` ñVa H$mo ~Xb {X`m J`m h¡, h‘Zo E§Q>r-
’o$[a{Q>Z E§Q>r~m°S>r H$m Cn`moJ H$aHo$ Bå ỳZmoâbmoaog|g Ho$
gmW-gmW doñQ>§Z© {dûcofU ^r {H$`m h¡& {Z`{‘V
AmanrE‘AmB© ‘mÜ`‘ ‘| g¨d{Y©V {H$E JE  Q>rEMnr-1

H$mo{eH$mAm| Am¡a ~rnrEg `wº$ AmanrE‘AmB© ‘mÜ`‘
’o$[a{Q>Z A{^ì`{º$ Ho$ ~hþV H$‘ ñVa àX{e©V H$aVo h¢
O~{H$ A{Yeof Am`aZ ‘Ü`‘-g¨d{Y©V Q>rEMnr-1

H$mo{eH$mAm| ‘| Vrd« ’o$[a{Q>Z A{^a§OZ ({MÌ 1 ~r)
àX{e©V {H$`m& Bgr àH$ma, doñQ>Z© {dûcofU ‘| ’o$[aH$
ŠbmoamBS>-nyaH$ ‘mÜ`‘ ‘| d¥{Õ na ’o$[a{Q>Z Ho$ A§V:
H$mo{eH$s` ñVam| ‘| C„oIZr` d¥{Õ XoIr JB©, O~{H$
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{MÌ 1. CgVPS34 H$mo hQ>mZo go gr. ½bo~«oQ>m H$mo{eH$mAm| H$s ~m`mo{’$ë‘-JR>Z j‘Vm H$mo H$m’$s hX VH$ H$‘ {H$`m OmVm h¡&
(E) gr. ½bo~«oQ>m wt Am¡a Cgvps34Δ H$mo{eH$mAm| ‘| ßbmÁ‘m {P„r na CgFtr1-GFP Ho$ ñWmZr`H$aU H$mo {XImVo hþE à{V{Z{Y
H§$’$moH$b B‘oO g̈H«$‘U Ho$  6 K§Q>o Ho$ ~mX Q>rEMnr-1 ‘¡H«$mo’o$O go nwZàm©á& S>rEnrAmB© H$m Cn`moJ Zm{^H$ A{^a§OZ Ho$ {bE {H$`m
OmVm Wm& ~ma = 5 ‘mBH«$moZ& (~r) AmanrE‘AmB© ‘mÜ`‘ ({Z §̀ÌU) ‘| {dH${gV JE Q>rEMnr-1 H$mo{eH$mAm| ‘| ’o$[a{Q>Z (bmb a§J
‘|) Ho$ Bå ỳZmoâbmoaog|g A{^a§OZ H$mo Xem©Vo hþE à{V{Z{Y H§$’$moH$b B‘oO, 50 ‘mBH«$moZ ~rnrEg (-Fe) Am¡a AmanrE‘AmB© ‘mÜ`‘
ßbg 50  ‘mBH«$moZ ’o$[aH$ ŠbmoamBS> ẁº$ gra‘ ‘wº$ AmanrE‘AmB© ‘mÜ`‘ (+Fe)& Zm{^H$ S>rEnrAmB© (Zrbo a§J ‘|) Ho$ gmW
A{^a§OZ hþAm Wm& ~ma = 20 ‘mBH«$moZ& (gr) grE’$ ỳ-AmYm[aV Am‘mnZ Ûmam {ZYm©[aV Q>rEMnr -1 ‘¡H«$mo’o$O ‘| WT Am¡a
Cgvps34Δ H$mo{eH$mAm| H$m A§V: H$mo{eH$s` ApñVËd& Q>rEMnr-1 H$mo{eH$mAm| H$mo 12 K§Q>o Ho$ {bE ’$mo~m}b 12-‘mB{H«$ñQ>oQ> 13-
EgrQ>oQ> (nrE‘E, 16 EZE‘) Ho$ gmW CnMma {H$`m J`m Wm Am¡a AmanrE‘AmB© ßbg 10% E’$~rEg ‘mÜ`‘ ‘| nwZàm©á {H$`m J`m
Wm& 12 K§Q>o Ho$ ~mX, AmanrE‘AmB© nyU© ‘mÜ`‘ (AmanrE‘AmB© ßbg 10% E’$~rEg; AmanrE‘AmB©), Am`aZ A{Yeof ‘mÜ`‘
(AmanrE‘AmB© nyU© Am¡a 50 ‘mBH«$moZ ’o$[aH$ ŠbmoamBS>; FeCl

3
) `m Am`aZ-gr{‘V ‘mÜ`‘ (gra‘ ‘wº$) ‘| Q>rEMnr-1 ‘¡H«$mo’o$O

g̈d{Y©V {H$E JE Wo& 50 ‘mBH«$moZ ~rnrEg ẁº$ AmanrE‘AmB©; ~rnrEg)& Am`aZ H$s {d{^Þ gm§ÐVm ‘| 24 K§Q>o H$s d¥{Õ Ho$ ~mX,
Q>rEMnr-1 H$mo{eH$mAm| H$mo gra‘ ‘wº$ AmanrE‘AmB© ‘mÜ`‘ ‘| dm°e Am¡a B§Š ỳ~oQ> {H$`m J`m Wm, Am¡a `m Vmo wt `m Cgvps34Δ
D H$mo{eH$mAm| Ho$ gmW 0.1 Ho$ g̈H«$‘U H$s ~hþVm`V (E‘AmoAmB©) ‘| g̈H«${‘V {H$`m J`m Wm& EŠñQ́mgoë ỳba `rñQ> H$mo{eH$mAm| H$mo
nr~rEg Ho$ gmW VrZ ~ma dm°e {H$`m J`m Wm Am¡a Am§V[aH$ H$mo{eH$mAm| H$mo nmZr ‘| g̈H«$‘U Ho$ 2 K§Q>o Am¡a 24 K§Q>o ‘¡H«$mo’o$O bmBgoQ>
H$aZo Ho$ ~mX EH$Ì {H$`m J`m Wm& `rñQ Cn{Zdoem| H$mo Cn ẁº$ bmBgoQ> S>mBë ỳH$eÝg Ho$ 2 {XZm| Ho$ ~mX {JZm J`m Wm& ’$moëS
aoßbrHo$eZ ‘¡H«$mo’o$O Am§V[aH$sH$aU Ho$ ~mX A§V: H$mo{eH$s` gr. ½bo~«oQ>m H$mo{eH$mAm| H$s g̈»`m 2 K§Q>o H$s g̈»`m na 24 K§Q>o H$s g̈»`m
H$mo Xem©Vr h¡& S>oQ>m H$m à{V{Z{YËd ± SEM (n = 5). **, p<0.005; Xmo-QoëS> AZnò S>© ñQw>S|>Q> Q>r -Q>oñQ>& (S>r) Xem©E JE gr ½bo~«oQ>m
{d ôX AmanrE‘AmB© ‘mÜ`‘ ‘| {dH${gV JE Wo {Og‘| nm°brñQ>r[aZ 24-dob ßboQ> ‘| 48 K§Q>o Ho$ {bE 10% E’$~rEg hmoVm h¡, BgHo$
~mX {H«$ñQ>b dm`boQ> (20% ‘| 0.4% (dr / dr) BWoZm°b g‘mYmZ) 45 {‘ZQ> Ho$ {bE A{^a§OZ hmoVm h¡& EH$ {‘.br. 95%
BWoZm°b H$m Cn`moJ {Z`V H$aZo Ho$ {bE {H$`m J`m Wm, Am¡a BWoZm°b ‘| {H«$ñQ>b dm`boQ> A{^a§OZ H$s ‘mÌm 595 EZE‘ na AdemofU
[aH$m°{Sª>J Ûmam ‘mnm J`m Wm& S>oQ>m (‘mÜ` ± EgB©E‘; EZ =3) wt H$mo{eH$mAm| (1.0 na goQ>) Ho$ gmnoj AZwdVu CËn[adVu
H$mo{eH$mAm| H$s g̈»`m H$mo à{Vq~{~V H$aVm h¡& CgVPS34 (Cgvps34Δ/CgVPS34) H$s EŠQ>mo{nH$ A{^ì`{º$ go Cgvps34Δ
CËn[adVu Ho$ ~m`mo{’$ë‘ JR>Z Xmof H$mo nyaH$ ~Zm`m& ***, nr <0.0001; Xmo-Q>oëS>Z nò S>© ñQ>wS|>Q> Q>r -Q>oñQ>& E ỳ, {ddmMZ BH$mB`m§&
(B©) Xem©E JE Cn ôXm| H$s ~m`mo{’$ë‘ ~ZmZo H$s j‘Vm D$na d{U©V AZwgma {ZYm©[aV H$s JB© Wr, bo{H$Z EH$ g̈emoYZ Ho$ gmW {H$
AmanrE‘AmB© ‘mÜ`‘ ‘| 100 ‘mBH«$moZ ~rnrEg (~rnrEg) ̀ wº$ AmanrE‘AmB© ‘mÜ`‘ Am¡a 500 ‘mBH«$moZ ’o$[aH$ ŠbmoamBS> ̀ wº$ 10%
E’$~rEg (FeCl

3
)& S>oQ>m (‘mÜ` ±  EgB©E‘; EZ = 6) CnMma Z {H$E JE AmanrE‘AmB©-{dH${gV H$s JB© H$mo{eH$mAm| (1.0 na

goQ>) Ho$ gmnoj CnMma Ho$ ~mX AZwdVu H$mo{eH$mAm| H$s g̈»`m H$mo à{Vq~{~V H$aVm h¡& *, p<0.05; **, p<0.005; Xmo-Q>oëS>m nò S>©
ñQw>S|>Q> Q>r -Q>oñQ>&
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AmanrE‘AmB© Am¡a AmanrE‘AmB© ßbg ~rnrEg ‘Ü`‘-
g¨d{Y©V Q>rEMnr -1  H$mo{eH$mAm| ‘| ’o$[a{Q>Z àmoQ>rZ Ho$
ñVa nVm Z bJZo ̀ mo½`  Wo& gmW ‘|, ̀ o n[aUm‘ gy{MV
H$aVo h¢ {H$ AmanrE‘AmB© ßbg ~rnrEg Am¡a
AmanrE‘AmB© ßbg ’o$[aH$ ŠbmoamBS> ‘r{S>`m H«$‘e…
H$‘ Am¡a Cƒ n`m©daUr` Am`aZ pñW{V`m| H$m Xn©U h¡&
‘hËdnyU© ~mV `h h¡ {H$ E‘Q>rQ>r Am‘mnZ Ûmam Om§M
{H$E JE Am`aZ-AnyU© Am¡a Am`aZ-go ^anya ‘r{S>`m
‘| g¨dY©Z na ‘¡H«$mo’o$O ì`dhm ©̀Vm ‘| H$moB© ñnï> A§Va
Zht XoIm J`m Wm&

BgHo$ Abmdm, wt  H$mo{eH$mAm| H$m A§V: H$mo{eH$s` àgma
~mø Am`aZ gm§ÐVm go Aà^m{dV ahm h¡ Omo Xem©Vm h¡ {H$
Am`aZ H$s CnbãYVm gr. ½bo~«oQ>m H$mo{eH$mAm| ({MÌ 1
gr) Ho$ A§V: H$mo{eH$s` à{VH¥${V Ho$ {bE gr{‘V H$maH$
Zht h¡& {XbMñn ~mV ̀ h h¡ {H$, Cgvps34Ä  CËn[adVu
H$s Or{dV ahZo H$s Xa Am`aZ go à{V~§{YV ‘¡H«$mo’o$O ‘|
Aà^m{dV ~Zr ahr, O~{H$ AmanrE‘AmB© ‘Ü`‘ {dH${gV
{H$E JE ‘¡H«$mo’o$O ({MÌ 1 gr) H$s VwbZm ‘| Am`aZ-
nyaH$ ‘¡H«$mo’o$O ‘| 5 JwZm A{YH$ Or{dV ahZo H$m {ZarjU
{H$`m J`m& ò Am§H$‹S>o ~VmVo h¢ {H$ Cƒ ~mø H$mo{eH$s`
Am`aZ ñVa ‘¡H«$mo’o$O ‘| Cgvps34Ä H$mo{eH$mAm| Ho$ ApñVËd
H$mo ~‹T>mdm XoVo h¢ {OÝh| Am`aZ go g‘¥Õ ‘¡H«$mo’o$O ‘|
Cgvps34Ä CËn[adVu Ho$ ~ohVa {dH$mg Ho$ {bE {Oå‘oXma
R>ham`m Om gH$Vm h¡&

Am`aZ CnbãYVm H$mo ~m`mo{’$ëåg ~ZmZo Ho$ {bE OrdmUw
amoJOZH$m| H$s j‘Vm H$mo g¨emo{YV H$aZo Ho$ {bE ^r
OmZm OmVm h¡& Bg{bE, gr. ½bo~«oQ>m H$s ~m`mo{’$ë‘
~ZmZo H$s j‘Vm na A{V[aº$ Am`aZ Ho$ à^md H$s
Om§M H$aZo Ho$ {bE, h‘Zo gm‘mÝ`, Am`aZ-AnyU© Am¡a
Am`aZ-nyU© eVm] Ho$ VhV ~m`mo{’$ë‘ ~ZmZo Ho$ {bE
WT Am¡a Cgvps34Ä  H$mo{eH$mAm| H$s j‘Vm H$mo ‘mn
{b`m& h‘Zo gm‘mÝ` {dH$mg ‘mÜ`‘ ({MÌ 1 S>r) ‘| wt

H$mo{eH$mAm| H$s VwbZm ‘| Cgvps34Ä H$mo{eH$mAm| H$s
~m`mo{’$ë‘ ~ZmZo H$s j‘Vm H$mo 10 JwZm H$‘ nm`m&
n`m©daUr` Am`aZ gm‘J«r H$mo nhbo gr. ½bo~«oQ>m Ho$
Lec2 CnH$bm H$mo{eH$mAm| Ho$ AZwnmbZ H$mo {Z`§{ÌV
H$aZo Ho$ {bE [anmo©Q> {H$`m J`m h¡, {Og‘| A{Yeof-
Am`aZ ‘Ü`‘-{dH${gV H$mo{eH$mE§ {Z`{‘V-Am`aZ
‘Ü`‘-g̈d{Y©V H$mo{eH$mAm| H$s VwbZm ‘| Lec2  H$mo{eH$mAm|
Ho$ 3 JwZm A{YH$ AZwnmbZ H$m àXe©Z H$aVr h¢& BZ
n[aUm‘m| Ho$ gmW, wt  H$s j‘Vm& ~m`mo{’$ëåg ~ZmZo Ho$

{bE ½bo~«oQ>m H$mo{eH$mE§ Cƒ Am`aZ Ho$ n`m©daU ({MÌ
1 B©) ‘| 60% A{YH$ Wt& Bgr Vah, ~m`mo{’$ë‘  JR>Z
‘| 2 JwZm d¥{Õ Cgvps34Ä  CËn[adVu ‘| A{Yeof
Am`aZ H$s pñW{V ({MÌ 1 B©) Ho$ VhV XoIr JB© Wr&
Ü`mZ X|, ~rnrEg ‘Ü`‘ {dH${gV wt  Am¡a Cgvps34Ä

H$mo{eH$mAm| Zo nm°brñQ>r[aZ ßboQ>m| na ~m`mo{’$ëåg H$m
JR>Z Cgr AmanrE‘AmB© ‘Ü`‘-{dH${gV H$mo{eH$mAm|
({MÌ 1 B©) Ho$ g‘mZ hr {H$`m h¡& ò Am§H$‹S>o Xem©Vo h¢
{H$ CgVPS34 ì`dYmZ go gr. ½bo~oQ>m Ho$ Xmo ‘hËdnyU©
amoJ Ho$ bjUm|, ~m`mo{’$ë‘ JR>Z Am¡a A§V: H$mo{eH$s`
ApñVËd H$mo aÔ H$a {X`m h¡ Am¡a ̀ h g‘m{á Cgvps34Ä

{dfmUw Ho$ CËn[adV©Z ‘| H$‘ `moJXmZ Xo gH$Vm h¡& `h
{dZme Cgvps34Ä CËn[adVu H$s H$‘ {dfmº$Vm ‘|
`moJXmZ Xo gH$Vm h¡& dV©‘mZ ‘| Bgo Om§MZo Ho$ {bE
AÜ``Z Mb aho h¢ {H$ ~m`mo{’$ë‘ JR>Z ‘| Cƒ Am`aZ
go ào[aV d¥{Õ H$mo{eH$m gVh {MnH$Zo dmbo Enm n[adma
H$s A{V A{^ì`{º$ Ho$ H$maU h¡&

n[a¶moOZm 2 : H¢${S>S>m ½bo~«oQ>m ‘§o ½bmBH$mo{gb
’$m°$ñ’o${Q>{S>b BZmo{gQ>m°b go OwSo Eñnm{Q>©b H$m
bú¶rH$aU : amoJOZH$Vm ‘| ŷ{‘H$m

CÔoí¶ :

1. gr. ½bo~«oQ>m ̀ mnqgg H$m AmpÊdH$ Am¡a O¡d amgm¶{ZH$
bú¶rH$aU

2. gr. ½bo~«oQ>m ̀ mnqgg Ho$ eara {H«$¶mË‘H$ g~ñQ>óQ> H$s
nhMmZ Am¡a bú¶rH$aU&  $

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e

gr. ½bo~«oQ>m Ho$ kmV {dfmŠVVm H$maH$m| ‘| ½bm`H$mo
gm`bmo’$mñ’o$Q>r S>m`{bZmo{gQ>mob (OrnrAmB©)- qbŠS>,
gob g’}$g qbŠS> Eñnm{Q©>b àmo{Q>EgoO H$s AZw‘mZV:
½¶mah ’¡${‘brμO H$m ‘w»` ñWmZ h¡& ò àmo{Q>EgoμO {OÝh|
`mnqgg ̂ r H$hVo h¢, CgYPS1-11 OrÝg Ûmam EZH$moS>oS>
hmoVo h¢& BZ‘| go AmR> CgYPS OrÝg (CgYPS3-6, 8-11)
H«$mo‘moOmo‘ E na {d{eîQ> g‘yh ‘| EZH$moS>oS> hmoVr h¡ Am¡a
BÝh| ‘CgYPS-C’ H$hVo h¢& h‘mao à`moJembm Ûmam nyd© Ho$
H$m`m] ‘| ̀ h Xem©̀ m J`m h¡ {H$ gr. ½bo~«oQ>m ̀ mnqgg H$B©
n¡Wmo~m`bmo{OH$b à{H«$`mAm| {OZ‘| pH Am¡a d¡Š ẁAmob
hmo{‘¶moñQ>o{gg, A§VamH$mo{eH$s` CÎmaOr{dVm Am¡a
{dfmŠVVm em{‘b h¡, Ho$ {bE ‘hËdnyU© h¢&
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dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$ {ddaU
(1 Aà¡b 2017 - 31 ‘mM©, 2018)

Cgyps1-11Δ CËn[adVu, {Og‘| g^r ½`mah `mpßgZ
H$s H$‘r h¡, H$mo n[ad{V©V H$mo{eH$m {^{Îm g¨aMZm
àX{e©V H$aZo Ho$ {bE OmZm OmVm h¡ Am¡a ‘¡H«$mo’o$O ‘|
Zï> {H$E OmVo h¢& O~{H$, CËn[adVu H$mo{eH$m ‘¥Ë ẁ Ho$
{bE A§V{Z©{hV AmpÊdH$ AmYma kmV Zht h¡& H$mo{eH$m
{^{Îm nm°brgoHo$amBS> (~rQ>m-½byHo$Z, ‘ÞmZ Am¡a H$mB{Q>Z)
‘oO~mZ à{Vajm à{V{H«$`m H$mo g¨emo{YV H$aZo Ho$ {bE
OmZm OmVm h¡, h‘ AZw‘mZ bJmVo h¢ {H$ Cgyps1-11Δ
CËn[adVu Ho$ n[ad{V©V H$mo{eH$m {^{Îm JR>Z go ‘¥Ë ẁ hmo
gH$Vr h¡ {OgHo$ n[aUm‘ñdê$n A{Vg¨doXZerb ‘¡H«$mo’o$O
hmo gH$Vm h¡& BgH$m narjU H$aZo Ho$ {bE, h‘Zo nhbo
Q>rEMnr-1 ‘¡H«$mo’o$O Ho$ OrZmo‘-ì`mnr ‘mBH«$moEao {dûcofU
Ho$ ‘mÜ`‘ go, wt Am¡a Cgyps1-11Ä H$mo{eH$mAm| Ho$
g¨H«$‘U Ho$ {bE à{VboIZ à{V{H«$`m {ZYm©[aV H$s&
h‘Zo Q>rnrnr-1 H$mo{eH$mAm| H$mo gmBQ>mo{H$Z òmd Ho$
F$UmË‘H$$ {Z`m‘H$m| Am¡a E‘EnrHo$, nrAmB©3Ho$ Am¡a
Q>rEZE’$ {g¾qbJ ‘mJm] Ho$ [aàoeZ Ho$ Q´m§g{H«$ßeZb
àoaU Ûmam gr. ½bo~«oQ>m g¨H«$‘U H$s à{V{H«$`m XoZo Ho$ {bE
nm`m& wt Am¡a Cgyps1-11Δ-g¨H«${‘V ‘¡H«$mo’o$O Ho$ OrZ
A{^ì`{º$ n¡Q>Z© H$m {dûcofU nVm Mbm {H$ hmbm§{H$ do
89 Am‘ AnJ«oS> {H$E JE OrZ gmPm H$aVo h¢, hmbm§{H$
Cgyps1-11Δ CËn[adVu ‘w»` ê$n go dm`ab à{V{H«$`m
OrZ Ho$ AnJ«oS> Am¡a d|{Q´Hw$ba goßQ>‘ ‘m°’$m}OoZo{gg OrZ
Ho$ S>mCZ aoJwboeZ Ho$ ‘mÜ`‘ go ‘¡H«$mo’o$O ‘| EH$ {Z §̀{ÌV
Am¡a {d ôXH$ à{Vajm à{V{H«$`m H$m Am‘§{ÌV H$aVm h¡&
BZ Am§H$‹S>m| H$s nw{ï> H$aZo Ho$ {bE, h‘Zo 12 gmBQ>moH$mBÝg,
L-1Qˆ, IL-1β, IL-2, IL-4, IL-6, IL-8, IL-10, IL-12, IL-17A,

IFN-γ, TNF- QˆAm¡a OrE‘-grEgE’$(J«¡ZwbmogmBQ>-
‘¡H«$mo’o$O H$m°bmoZr-CÔrnH$ H$maH$), `m Vmo Agwa{jV
Q>rEMnr-1 H$mo{eH$mAm| ̀ m Q>rEMnr-1 ‘¡H«$mo’o$O Ho$ g¨dY©Z
‘r{S>`m ‘| wt Am¡a Cgyps1-11Δ H$mo{eH$mAm| go g¨H«${‘V&
gr. ½bo~«oQ>m g¨H«$‘U go Q>rEMnr-1 ‘¡H«$mo’o$O ‘| {H$gr ̂ r
gmBQ>mo{H$Z H$m H$moB© ‘hËdnyU© CËnmXZ Zht {H$`m J`m,
bo{H$Z àmo-B§âbo‘oQ>ar gmBQ>mo{H$Z IL-1β Ho$ {bE& Agwa{jV
‘¡H«$mo’o$O ({MÌ 2 E) H$s VwbZm ‘| wt-g¨H«${‘V ‘¡H«$mo’o$O
‘| 1.5-JwZm Am¡a 2.0 JwZm Cƒ ñVa  IL-1β XoIm J`m Wm&

IL-1β ÁdbZerb à{V{H«$`m H$m EH$ à‘wI ‘Ü`ñW h¡
Am¡a g{H«$` ‘¡H«$mo’o$O Ûmam àmo-àmoQ>rZ Ho$ ê$n ‘| g¨ûco{fV
{H$`m OmVm h¡, Omo H$mñnog-1 E§OmB‘ Ûmam àmo{Q>̀ mobmB{Q>H$

ŠbrodoO na g{H«$` ê$n go n[ad{V©V hmo OmVm h¡& H$mñnog-
1 ñd §̀ E§Q>r H$dH$ EZEbAmanr3 âbo‘mgmo‘ Hm°åßbo³g
H$s Ag|~br na g{H«$` hmo OmVm h¡ {Og‘| EZEbAmanr3,
EEggr ES>m°ßQ>a àmoQ>rZ Am¡a àmoH$mñnog-1 em{‘b h¢&
EZEbAmanr3 âbo‘mgmo‘ Ho$ g{H«$`U Ho$ {bE ñßbrZ
Q>m`amo{gZ H$mBZog (Egdm`Ho$) H$s Amdí`H$Vm h¡&
Bg{bE, h‘Zo AJbr ~ma qgH$ {g¾qbJ H$s pñW{V H$s
Om§M H$s Am¡a Agwa{jV Q>rEMnr-1 H$mo{eH$mAm| ({MÌ
2 ~r) H$s VwbZm ‘|, H«$‘e: wt- g¨H«${‘V Am¡a Cgyps1-

11Δ-g¨H«${‘V ‘¡H«$mo’o$O ‘| 1.4- Am¡a 2.3 JwZm A{YH$
qgH$ ’$m°ñ’$mo[aboeZ nm`m& `h Cgyps1-11Δ-g¨H«${‘V
‘¡H«$mo’o$O ‘| EH$ hmBna EpŠQ>do{Q>S> Egdm`Ho$ H$mo gy{MV
H$aVm h¡& bJmVma, EgB©gr AdamoYH$ Ama406 Zo Q>rEMnr-
1 H$mo{eH$mAm| ‘| CËn[adVu H$mo{eH$m ‘¥Ë`w H$mo ~Mm`m,
O~{H$ wt H$mo{eH$mAm| ({MÌ 2 gr) Ho$ A§V: H$mo{eH$s`
àgma na H$moB© à^md Zht n‹S>m& BgHo$ Abmdm, Ama406

CnMma Zo gr. ½bo~«oQ>m-g¨H«${‘V ‘¡H«$mo’o$O ({MÌ 2 E) ‘|
IL-1β CËnmXZ H$mo ^r g‘má H$a {X`m& BgHo$ Abmdm,
wt Am¡a Cgyps1-11Δ H$mo{eH$mAm| go Q>rEMnr-1 ‘¡H«$mo’o$O
‘| H«$‘e… 1.3 JwZm A{YH$ à{VH¥${V Am¡a 2 JwZm ~ohVa
ApñVËd àX{e©V {H$`m J`m, {Ogo EZEbAmanr3
âbo‘mgmo‘ AdamoYH$ E‘grgr950 ({MÌ 2 S>r) Ho$ gmW
CnMma {H$`m J`m Wm& E‘grgr950 CnMma go Q>rEMnr-
1 H$mo{eH$mAm| ‘| IL-1β CËnmXZ H$mo ̂ r g‘má H$a {X`m
J`m Omo IL-1β CËnmXZ ‘| qgH$ {g¾qbJ Am¡a EZEbAmanr
3 âbo‘mgmo‘ H$mo BpåßbHo$Q> H$aVm h¡&

gm‘y{hH$ ê$n go, h‘mao Am§H$‹S>m| go nVm MbVm h¡ {H$
Egdm¶Ho$-{Z ©̂a ~‹T>r hþB© CËnmXZ Am¡a IL-1β H$m òmd
gr. ½bo~«oQ>m Ho$ A§V: H$mo{eH$s` ApñVËd Ho$ {bE
hm{ZH$maH$ h¡, Am¡a Cg CgYapsins Bg B§âbo‘oQ>ar
à{V{H«$`m Ho$ AdamoY Ho$ {bE ‘hËdnyU© h¢& gr. ½bo~«oQ>m
H$mo{eH$mAm| H$s nhMmZ ‘| em{‘b ‘¡H«$mo’o$O [agoßQ>g© H$s
nhMmZ H$aZo Ho$ {bE AÜ``Z dV©‘mZ ‘| Omar h¢&

Cgyps1-11Δ Q>rEMnr-1 ‘¡H«$mo’o$O ‘| IL-1β Ho$ CËn[adVu
ào[aV, ào[aV CËnmXZ go h‘| Ordo ‘| BgHo$ à^mdm| H$s
Om§M H$aZo Ho$ {bE ào[aV {H$`m J`m& H$mobmoZmBOoeZ ‘|
Cg CgYapsins H$s ̂ y{‘H$m Am¡a gr. ½bo~«oQ>m H$mo{eH$mAm|
Ho$ àgma H$s A^r VH$ {deofVm kmV Zht h¡, h‘Zo
nhbo {gñQ>o{‘H$ H¢${S>{S>`m{gg Ho$ Myhm ‘m°S>b ‘| gr.
½bo~«oQ>m g¨H«$‘U H$s J{VerbVm H$m AÜ``Z {H$`m& 1,

3, 5  Am¡a 7 {XZm| Ho$ ~mX g¨H«$‘U (S>rnrAmB©) Ho$ ~mX
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{MÌ 2. Q>rnrnr-1  ‘¡H«$mo’o$O ‘| Cgyps1-11ΔΔΔΔΔ ào[aV IL-1βββββ CËnmXZ qgH$ na {Z ©̂a h¡& (E) S>rE‘EgAmo- ̀ m Ama406-CnMma,
gr. ½bo~«oQ>m-g̈H«${‘V Q>rEMnr -1 H$mo{eH$mAm| ‘| òmdr IL-1β H$m ‘mnZ& Q>rEMnr-1 ‘¡H«$mo’o$O g̈H«$‘U 1:1 Ho$ E‘AmoAmB© ‘| gr.
½bo~«oQ>m H$mo{eH$mAm| Ho$ gmW {H$`m J`m Wm, Am¡a g̈dY©Z gVh na V¡aZo dmbo IL-1â bodb ‘mZd IL-1β EbmBgm goQ> && {H$Q> H$m
Cn`moJ H$aHo$ 24 K§Q>o Ho$ ~mX ‘mnm J`m Wm& ‘EMHo$’ J‘u go ‘mao JE ‘¥V gr. ½bo~«oQ>m H$mo{eH$mAm| H$mo g§Ho$V H$aVm h¡ Omo 20 {‘ZQ>
Ho$ {bE 95oC na D$î‘m`Z Ho$ ~mX àmá {H$E JE Wo& ‘{‘{lV’  g̈H«$‘U wt Am¡a Cgyps1-11Δ  H$mo{eH$mAm| Ho$ gmW Q>rEMnr-1
H$mo{eH$mAm| Ho$ gh-g̈H«$‘U H$mo g̈X{ ©̂V H$aVm h¡& {deof ê$n go, {‘{lV g̈dY©Z Am¡a J‘u go ‘mar JB© H$mo{eH$mAm| Ho$ gmW g̈H«$‘U
H«$‘e… 1.6 JwZm Am¡a IL-1â CËnmXZ H$m H$moB© àoaU Zht hþAm& Agwa{jV Am¡a gr. ½bo~«oQ>m-g̈H«${‘V, Am¡a wt- Am¡a Cgyps1-11Δ-
g̈H«${‘V ‘¡H«$mo’o$O Ho$ ~rM IL-1β ñVam| ‘| gm§p»`H$s` ê$n go ‘hËdnyU© A§Va H«$‘e: H$mbo Am¡a ̂ yao a§J Ho$ Vmam| go Xem©E OmVo h¢& **,
p<0.01, ****, p<0.0001; AZnò S>© Qy> Q>oëS§> ñQw>gS|>Q> Q>r-Q>oñQ>& (~r) Agwa{jV, Am¡a wt-Am¡a Cgyps1-11Δ-g̈H«${‘V Q>rEMnr-1
‘¡H«$mo’o$O ‘| ’$m°ñ’$mo[aboQ>oS> {gH$$$H$mo {M{ÌV H$aZo dmbm EH$ à{V{Z{Y Bå ỳZmo ãbm°Q& Q>rEMnr-1 H$mo{eH$m {ZîH$f© {Og‘| 120 µg
àmoQ>rZ hmoVm h¡, 10% EgS>rEg-noO na Mbm`m J`m J`m Wm Am¡a E§Q>r-’$m°ñ’$mo{gH$, E§Q>r-{gH$ Am¡a E§Q>r-Gapdh E§Q>r~m°S>r Ho$
gmW Om§M H$s JB© Wr& Gapdh H$mo EH$ bmoqS>J {Z §̀ÌU Ho$ ê$n ‘| BñVo‘mb {H$`m OmVm Wm& ‘mÌm Ho$ {bE, VrZ ñdV§Ì doñQ>Z© ãbm°Q>
‘| AbJ-AbJ ~¢S>m| H$s Vrd«Vm H$mo B‘oO S|>{gQ>mo‘oQ́r gm°μâQ>dò a H$m Cn`moJ H$aHo$ ‘mnm J`m Wm& àË òH$ boZ ‘| Hw$b qgH$ Am¡a
’$m°ñ’$mo[aboQ>oS> {gH$ {g¾b H$mo Bgr Gapdh {g¾b (1.0 Ho$ ê$n ‘| ‘mZm OmVm h¡) ‘| gm‘mÝ`rH¥$V {H$`m J`m Wm& S>oQ>m (‘mÜ` Am¡
EgB©E‘) H$mo ãbm°Q> Ho$ ZrMo Agwa{jV Z‘yZo (1.0 Ho$ ê$n ‘| {b`m J`m) H$s VwbZm ‘| g̈H«${‘V Z‘yZm| ‘| {g¾b Vrd«Vm Ho$ ñVa ‘| JwZm
n[adV©Z Ho$ ê$n ‘| àñVwV {H$`m OmVm h¡& Ama 406-CnMma (gr) Am¡a E‘grgr950-CnMma (S>r) Q>rEMnr -1 ‘¡H«$mo’o$O ‘| wt  Am¡a
Cgyps1-11Δ CËn[adVu H$m A§V: H$mo{eH$s` ApñVËd& Ama406 (gr) `m E‘grgr 950 (S>r) Ho$ 15 μ E‘ `m Vmo Q>rEMnr-1
‘¡H«$mo’o$O ‘| gr. ½bo~«oQ>m g̈H«$‘U go 2 K§Q>o nhbo Omo‹S>m J`m Wm, Am¡a Ama406 Am¡a E‘grgr950 H$s CnpñW{V ‘| g̈H«$‘U Omar aIm J`m
Wm& wt H$mo{eH$mAm| Ho$ {bE ’$moëS aoßbrHo$eZ A§V: H$mo{eH$s` gr. ½bo~«oQ>m H$mo{eH$mAm| H$s g̈»`m 24 K§Q>o na 2 K§Q>o nmoñQ> g̈H«$‘U na
AZwnmV gy{MV H$aVm h¡& Cgyps1-11Δ CËn[adVu Ho$ {bE % H$mo{eH$m ‘¥Ë¶w S>rE‘EgAmo- Am¡a Ama406 / E‘grgr950 Q>rEMnr-
1 H$mo{eH$mAm| ‘| g̈H«$‘U Ho$ 2 K§Q>o Am¡a 24 K§Q>o Ho$ ~rM CËn[adVu H$mo{eH$mAm| H$s ì`dhm ©̀Vm hm{Z H$m g̈Ho$V XoVr h¡, O¡gm {H$ BZ Xmo
q~XwAm| na A§V: H$mo{eH$s` cfu Ho$ ‘mn Ûmam {ZYm©[aV {H$`m J`m h¡& S>oQ>m H$m à{V{Z{YËd ± EgB©E‘  (n = 3).*, p<0.05; **,
p<0.01; AZnò S>© Qy> Q>oëS>  ñQw>S|>Q> Q>r-Q>oñQ>& (B©) ~rEEb~r / gr Myhm| ‘| gr. ½boQ>~«oQ>m wt Am¡a Cgyps1-11Δ H$mo{eH$mAm| Ho$ g̈H«$‘U
Ho$ H$mBZo{Q>Šg& Myhm| H$mo A{Z §̀{ÌV ê$n go g̈H«${‘V {H$`m J`m Wm, Xem©E JE {XZm| ‘| g¡Ho«$’$mBg {H$`m J`m Wm, Am¡a {H$S>Zr, {bda,
ñßbrZ Am¡a ‘pñVîH$ ‘| H$dH$ H$s g̈»`m grE’$ ỳ AmYm[aV Am‘mnZ H$m Cn`moJ H$aHo$ {ZYm©[aV {H$`m J`m Wm& S>m`‘§S²g ì`{º$JV
Myho Ho$ A§Jm| go nwZ©àmá `rñQ> grE’$g H$m à{V{Z{YËd H$aVo h¢, O~{H$ j¡{VO aoIm cfu Á`m{‘Vr` AW© gy{MV H$aVr h¡ (EZ = 12-
16) àË òH$ VZmd Ho$ {bE& wt- Am¡a Cgyps1-11Δ-g̈H«${‘V Myhm| Ho$ ~rM cfu ‘| gm§p»`H$s` ê$n go ‘hËdnyU© A§Va {M{•V h¢
(***, p<0.001, ****, p<0.0001; ‘¡Z-pìhQ>Zr narjU)& Ü`mZ X|, h‘ Ho$db 14 g̈H«${‘V O§VwAm| Ho$ 7 S>rnrAmB© ‘| go Mma Myho Ho$
‘pñVîH$ go Cgyps1-11Δ nwZàm©á H$a gHo$ h¢&
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Mma b{jV A§Jm|, JwX}, `H¥$V, pñßbrZ Am¡a ‘pñVîH$ ‘|
BZH$s g¨»`m H$m AmH$bZ nVm Mbm {H$, 1 {XZ, Myho Ho$
JwX} H$mo  1.2 x 106wt H$mo{eH$mAm| Ho$ gmW H$mobmoZmBÁS>
{H$`m J`m Wm O~{H$ Ho$db 2.6 x 104Cgyps1-11Δ
H$mo{eH$mAm| ‘| Cgyps1-11Δ-g¨H«${‘V Myhm| ({MÌ 2 B©)
‘| JwX} Ho$ H$dH$ H$s g¨»`m H$m à{V{Z{YËd {H$`m J`m&
Bgr Vah, 13 go 45 JwZm {ZMbm grE’$g grOrnrEg
Cgyps1-11Δ-g¨H«${‘V Myhm| Ho$ AÝ` A§Jm| go nwZàm©á
{H$`m J`m Wm Omo {H$ wt-g¨H«${‘V Myhm| 1 S>rnrAmB©
({MÌ 2 B©) H$s VwbZm ‘| g¨Ho$V {‘bVm h¡ {H$ Cg
CgYapsins àma§{^H$ H$mobmoZmBOoeZ Am¡a gr ½bo~«oQ>m
H$mo{eH$mAm| Ho$ àgma Ho$ {bE Amdí`H$ h¢& O¡go-O¡go
g‘` ~‹T>Vm J`m, ̀ rñQ> H$mo{eH$mAm| H$s g¨»`m ‘| {Za§Va
H$‘r AmB© Omo {H$ JwX} go g¨H«${‘V Myhm| ({MÌ 2 B©) Ho$
JwX}, ̀ H¥$V, ñßbrZ go àm{á H$s JB© Wr& ̀ o n[aUm‘ Myho
Ho$ BZ A§Jm| ‘| gr ½bo~«oQ>m H$mo{eH$mAm| H$s {H$gr ^r
‘hËdnyU© d¥{Õ H$mo amoH$Vo h¢&

AgmYmaU ê$n go 3 S>rnrAmB© na ‘pñVîH$ ‘| H$dH$ H$s
g¨»`m 1  S>rnrAmB© ({MÌ 2 B©) ‘| 3 JwZm A{YH$ Wm Omo
~VmVm h¡ {H$ gr. ½boAm~«oQ>m H$mo{eH$mE§ ̀ m Vmo ‘pñVîH$
VH$ nhþ§MZo ‘| A{YH$ g‘` boVr h¢ `m do ‘pñVîH$ ‘|
~hþJw{UV hmoZo go JwOaVr h¢& wt  {d ôX Ho$ {bE ‘pñVîH$
grE’$g 3 Am¡a 5  S>rnrAmB© Ho$ ~rM g‘mZ ahm O~{H$
2 JwZm H$‘r 7 S>rnrAmB© ({MÌ 2 B©) H$s JB©& {deof ê$n

go, Cgyps1-11Δ H$mo{eH$mE§ ~mX Ho$ q~XwAm| ({MÌ 2 B©)
‘| CËn[adVu g¨»`m ‘| ̂ mar {JamdQ> Ho$ gmW n`m©á g¨»`m
‘| ‘pñVîH$ H$mo H$moZmobmBÁS> Am¡a / ̀ m ‘mBJ«oQ> H$aZo ‘|
{d’$b aht& dmñVd ‘|, Cgyps1-11Δ- g¨H«${‘V Myhm| Ho$,
CËn[adVu H$mo{eH$mAm| H$mo Ho$db Mma Myhm| Ho$ 7 S>rnrAmB©
({MÌ 2 B©) Ho$ ‘pñVîH$ go nwZàm©á {H$`m J`m Wm&
Cgyps1-11Δ CËn[adVu AÝ` A§Jm| ‘| AÀN>r Vah go
âbò a Zht {H$`m J`m Wm ̀ m Vmo Myho Ho$ A§J H$dH$ ~moP
VoOr go KQ> ahm h¡ ({MÌ 2 B©)& gmW ‘|, ò Am§H$‹S>o
~VmVo h¢ {H$ CgYapsins H$mo ‘pñVîH$, JwX}, `H¥$V Am¡a
pñßbrZ ‘| gr. ½bo~«oQ>m Ho$ gmW-gmW g¨H«$‘U Ho$ ewéAmVr
MaUm| ‘| ‘pñVîH$ ‘| ì`mdhm[aH$ à{VH¥${V Ho$ {bE b§~o
g‘` VH$ g¨H«$‘U na H$mobmoZmBOoeZ, àgma Am¡a Ñ‹T>Vm
Ho$ {bE Amdí`H$ h¡& dV©‘mZ ‘| AÜ``Z Om§MZo Ho$ {bE
Omar h¢ {H$ Š`m Myho Ho$ A§Jm| go Cgyps1-11Δ CËn[adVu
H$s Vrd« {ZH$mgr àmo-B§âbo‘oQ>ar gmBQ>mo{H$Z à{V{H«$`m
H$mo em{‘b H$aZo Ho$ H$maU h¡&

àH$meZ :

H¡$b|S>a df© 2018 ‘| àH$m{eV emoY nÌ

aerX, E‘., ~>Q²>Qy> E Am¡a H$m¡a, Ama. EO nmQ>u l

àmo{Q>Egog BZ H¢${S>S>m ½bo~«oQ>m [a¹$m`S>© ’$m°a gàoeZ Am°’$
X hm°ñQ>> BZZoQ> Bå ỳZ [añnm°Ýg. OZ©b Am°’$ ~m`mobm°Or
H¡${‘ñQ´r  (àog ‘|)
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OrZmo{‘H$r Ed§ àmo’$mBqbJ AZwà¶moJm| H$s à¶moJembm

g¨H$m¶ ‘YwgyXZ Ama ZpÝXZoZr ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ AZwOrV gaH$ma d[aîR> AZwg¨YmZ AÜ¶oVm (Aà¡b 2017 VH$$)

gm¡å¶m amd d[aîR> AZwg¨YmZ AÜ¶oVm

‘w½Ym qgh d[aîR>> AZwg¨YmZ AÜ¶oVm

g’$s H${ZîR> AZwg¨YmZ AÜ¶oVm

AÝ` gXñ¶ AZwOrV gaH$ma n[a¶moOZm Egmo{gEQ> (AJñV 2017 go)

CÔoí¶ :

1. ^maV Ho$ {d{dY OZ g‘wXm¶m| ‘| ‘mZd AmZwd§{eH$
{^ÞVm; Am¡a

2. {‘M©-H$mo{b`mo{Q´H$‘ n¡Wmo{gñQ>‘ ‘| nmXn H$dH$
A§V:{H«$`m H$m {dÀN>oXZ

n[a¶moOZm 1 : ^maV Ho$ {d{dY OZ g‘wXm¶m|
‘| ‘mZd AmZwd§{eH$ {^ÞVm

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2017 VH$)

^maV AnZr g‘¥Õ gm§ñH¥${VH$, ^mfmB©, ^m¡Jmo{bH$ Am¡a
AmZwd§{eH$ {d{dYVm Ho$ {bE OmZm OmVm h¡& ^maV ‘|
AmZwd§{eH$ g‘¥{Õ H$s Om§M H$aZo Ho$ {bE, AVrV ‘|
emoYH$Vm©Am| Zo ~‹S>o n¡‘mZo na Am°Q>mogm°åg, dmB©-H«$mo‘mogmo‘
Am¡a ‘mBQ>moH$m°pÝS´`m na pñWV S>rEZE-AmYm[aV ‘mH©$am|
O¡go N>moQ>o Q>|S>‘ [anrQ> (EgQ>rAma) Am¡a EH$b Ý ỳpŠb`moQ>mBS>
nm°{b‘m°{’©$Á‘ (EgEZnr) H$mo BñVo‘mb {H$`m Wm& BgHo$
Abmdm, H$B© EgEZnr H$s gyMZm Xr JB© Wr Omo ~mhar
ê$n go {XImB© XoZo dmbr {deofVmAm| (B©drgr) `m
’$sZmoQ>mBn O¡go ËdMm, ~mb Am¡a Am§Im| Ho$ a§J, emar[aH$
bå~mB© Am{X go Ow‹S>o hmoVo h¢&

{nN>br [anmoQ>©, h‘Zo EgEZnr Am¡a ‘mZd ËdMm a§J
{^ÞVm (‘obo{ZZ B§S>oŠg, E‘AmB© Ho$ ê$n ‘| ‘mnm J`m)
Ho$ ~rM g¨~§Y H$m dU©Z {H$`m, Omo ‘Zwî`m| ‘| g~go ñnï>
ê$n go {XImB© XoZo dmbo MaUr` JwUm| ‘| go EH$ h¡& {nN>bo
AÜ``Zm| Ho$ AmYma na, ^maVr` Am~mXr ‘| {’$ZmoQ>mBn
Ho$ gmW CZHo$ gh`moJ Ho$ {bE 30 EgEZnr H$m narjU
{H$`m J`m Wm& {Z‘m©Vm Ho$ {ZX}em| Ho$ ‘wVm{~H$
~rS>EŠgàog® (Bbw{‘Zm, B§H$ ỳEgE) na JmoëS>ZJoQ>®

Am‘mnZ H$m Cn`moJ H$aHo$ EgEZnr H$mo OrZmoQ>mBn
{H$`m J`m Wm Am¡a nyao S>oQ>mgoQ> Ho$ {bE H$m°b Xa Am¡a
EgEZnr Ho$ ‘m‘ybr Ebrb Amd¥{Îm (E‘EE’$) Ho$ AmYma
na S>oQ>m {μ’$ëQ>a {H$`m J`m Wm&

Bg AÜ``Z Ho$ EH$ AÝ` nhby ‘|, Am~mXr Ho$ ~rM
AmZwd§{eH$ g‘mZVm H$m AÜ``Z H$aZo Ho$ {bE 22

Am°Q>mogmo‘b EgQ>rAma H$m Cn`moJ {H$`m J`m Wm Am¡a ̀ h
nm`m J`m {H$ do ’$m°a|{gH$ ‘mZd nhMmZ (EMAmB©S>r)
CÔoí`m| Ho$ {bE ̂ r ~hþV Cn`moJr h¡& Bgr Vah, ̂ maVr`
Am~mXr ‘| dmB©-H«$mo‘mogmo‘b EgQ>rAma (dmB©-EgQ>rAma)
AmYm[aV AmZwdm§{eH$ {d{dYVm H$m AÜ``Z H$aZo Ho$
{bE, 11 amÁ`m| Ho$ 346 ì`{º$`m| H$mo nmdaßboŠg®  dmB© 23

(nrnrdmB©23) (àmo‘oJm, ‘¡{S>gZ, S>ãë ỳAmB©, ỳEgE)
agm`Z emó {Z`mo{OV {H$`m J`m Wm& n¡Zb Zo ’$m°a|{gH$
n¡am‘rQ>a ( ôX^md j‘Vm (S>rgr) = 0.9855491329,
{‘bmZ g̈^mdZm (E‘nr) = 0.003044349 Am¡a h¡ßbmoQ>mBn
{d{dYVm (EMS>r) = 0.999845377) Ho$ Cƒ ‘yë`m| H$m
àXe©Z {H$`m, Omo ’$m°a|{gH$ Om§M Ho$ {bE CZH$s à`moÁ`Vm
H$m g¨Ho$V XoVo h¢& BgHo$ Abmdm, pìhQ> EWr’ Ho$ hoßbm
g‘yh Ho$ AZw‘mZ CnH$aU go Ama1E H$mo ̂ maV ‘| g~go
àMwa ‘mÌm ‘| dmB©-H«$mo‘mogmo‘b h¡ßbmo g‘yh Ho$ ê$n ‘|
dmng H$a {X`m J`m&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$ {ddaU
(1 Aà¡b 2017 - 31 ‘mM©, 2018)

H$) ^maVr` Am~mXr ‘| ‘mZd ËdMm Ho$ a§J Ho$ gmW
AmZwd§{eH$ ê$nm| H$m g¨~§Y

àmá OrZmoQ>mBn EgEZnr Ho$ H$m°b Xa Am¡a E‘EE’$ Ho$
AmYma na {’$ëQ>a {H$E JE Wo Am¡a 22 EgEZnr na AmJo
{dûcofU {H$`m J`m Wm& ^maVr` Am~mXr Ho$ Z‘yZo ‘|
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E‘AmB© H$mo AË`{YH$ n[adV©Zr` (23-71) ‘mZm OmVm
Wm, CÎmar ̂ maV H$s Am~mXr g~go H$‘ E‘AmB© (‘mÜ`
bJ^J 39) {XImVr h¡, O~{H$ X{jU ^maV Ho$ bmoJm|
‘| g~go Á`mXm E‘AmB© (‘mÜ` bJ^J 48) Wm, O~{H$
n{ü‘ Am¡a nydu ^maV H$s Am~mXr ‘Ü`dVu E‘AmB©
(‘mÜ` bJ^J 41) àX{e©V hþB©& ̀ h à{VJ‘Z {dûcofU
Ûmam g‘{W©V Wm, Omo {XImVm h¡ {H$ EH$ ñWmZ H$m
Ajm§e ( ŷ‘Ü` aoIm go Xyar H$m EH$ ‘mn) ËdMm a§J
(nr = 6.61 x 10-16) go H$m’$s ‘hËdnyU© Wm Am¡a ËdMm
Ho$ a§J ‘| 19.41% {^ÞVm H$mo g‘Pm gH$Vm Wm& `h
{nN>bo AdbmoH$Zm| Ho$ gmW g‘Pm¡Vm ‘| Wm {H$ EH$
ñWmZ na nam~¢JZr (`ydr) {d{H$aU (Ajm§e Ûmam
à{V{Z{YËd) H$s àMwaVm {Zdmgr ‘mZd Am~mXr Ho$
E‘AmB© Ho$ {bE grYo AmZwnm{VH$ Wr& qbJ Bg AÜ``Z
‘| E‘AmB© Ho$ gmW ‘hËdnyU© ê$n go Ow‹S>o Zht Wo (nr =
0.148)& Ad{eï> ‘obo{ZZ B§S>oŠg (Ajm§e Am¡a qbJ Ho$
à^md H$mo IË‘ H$aZo Ho$ ~mX g¨emo{YV E‘AmB©) Ho$

{bE 22  EgEZnr Ho$ {bE Egmo{gEeZ AÜ``Zm| go
gwPmd {‘bm {H$ CZ‘| go Zm¡ ̂ maVr` Am~mXr ‘| {’$ZmoQ>mBn
go H$m’$s Ow‹S>o Wo& CƒV‘ à^md AmH$ma Ho$ gmW Mma
EgEZnr ‘| go àË òH$ Ho$ {bE, AmaEg 1426654 (4.89),
AmaEg 11070627 (4.91), AmaEg 12913316 (4.85) Am¡a
AmaEg 4775730 (3.95), {MÌ 1 Z‘yZo Ho$ E‘AmB© na
Jhao a§J Ho$ {n½‘|Q>oeZ go g¨~§{YV Ebrb IwamH$ H$m
à^md {XImVm h¡& rs1426654 AmZwdm§{eH$ g̈ñH$aU Xw{Z`m
^a ‘| ‘mZd ËdMm a§J H$mo à^m{dV H$aZo Ho$ {bE OmZm
OmVm h¡ Am¡a rs11070627, Omo Cƒ g¨~§Y amoJr (EbS>r)
‘| rs1426654 (S>r'= 90) Ho$ gmW h¡, H$mo nhbo X{jU
E{e`m H$s Am~mXr ‘| {’$ZmoQ>mBn go Ow‹S>m hþAm ~Vm`m
J`m Wm& Hw$b {‘bmH$a, BZ Zm¡ EgEZnr ^maVr`
Am~mXr Ho$ ~rM E‘AmB© ‘| {^ÞVm Ho$ bJ^J 31% H$mo
g‘Pm gH$Vo h¢&

BZ Zm¡ EgEZnr (g^r H«$mo‘mogmo‘ 15na pñWV) Ho$
h¡ßbmoQ>mBn {dûcofU, Xmo g¨~§{YV ãbm°H$ H$s nhMmZ

{MÌ 1.$~m°Šg ßbm°Q> àË`oH$ OrZmoQ>mBn na g§~§Yr ‘obo{ZZ B§S>oŠg H$mo CƒV‘ à^md AmH$ma dmbo Mma EgEZnr
Ho$ {bE àX{e©V H$aVm h¡& EŠg-Aj OrZmoQ>mBn {XImVr h¡ O~{H$ dmB©-Aj qbJ Am¡a Ajm§e Ho$ {bE ghr hmoZo Ho$ ~mX àmá
‘obo{ZZ B§S>oŠg Ho$ Adeofm| H$m à{V{Z{YËd H$aVr h¡&
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H$s& nhbo ãbm°H$ ‘| AmaEg2924566 (gr / Q>r) Am¡a
AmaEg4775730 (gr / Q>r) em{‘b h¢, O~{H$ Xygao ‘|
AmaEg1426654 (E / Or), AmaEg11070627(E /
Q>r) Am¡a AmaEg12913316 (gr / Q>r) em{‘b h¢& Xygao
ãbm°H$ go Ebrb Or, E Am¡a gr ‘hËdnyU© ê$n go Ow‹S>o Wo
(nr = 3.29 x 10-14) Am¡a {H$gr ^r EH$b EgEZnr go
A{YH$ CƒV‘ à^md AmH$ma (5.32) ‘| ̀ moJXmZ {X`m&
`h AÜ``Z ËdMm {n½‘|Q>oeZ Ho$ AmpÊdH$ {ZYm©aH$m| H$s
~ohVa g‘P ‘| `moJXmZ XoJm Am¡a ’$m°a|{gH$ OoZo{Q>Šg /
’$m°a|{gH$ ‘’$sZmoQ>mBqnJ’ ‘| g̈^m{dV AZwà`moJ hmo gH$Vo h¢&

I) {dñVm[aV dm¶-H«$mo‘moOmo‘b EgQ>rAma Ho$
AmYma na ^maVr` OZg¨»`mAm| ° ‘| ‘mZd
OoZo{Q>H$ {^ÞVmAm| H$m AÜ``Z

nhbo {H$E JE ì`{º$ OrZmoQ>mBn Ho$ Abmdm, 61 nwéf
Z‘yZo (^maV ‘| 12 amÁ`m| go Hw$b 407 ì`{º$`m| H$mo
~ZmZo), ̂ maV Ho$ à‘wI ̂ m¡Jmo{bH$ joÌm| H$m à{V{Z{YËd
H$aVo hþE, nmdaßboŠg® dmB© 23 (nrnrdmB©23) (àmo‘oJm)
‘| em{‘b 23 dmB©-EgQ>rAma H$m AÜ``Z {H$`m J`m Wm&
(‘¡{S>gZ, S>ãë ỳAmB©, ̀ yEgE) Am¡a g̈~§{YV dmB© H«$mo‘mogmo‘
h¡ßbmoQ>mBn g¨X^© S>oQ>m~og (dmB©EMAmaS>r) (http://

www.yhrd.org) go àmá {H$¶m J¶m& BZ Am~mXr Ho$ ~rM
{gÕm§V g‘Ýd` {dûcofU (nrgrAmoE) Zo {XIm`m {H$ do
EH$-Xygao Ho$ ZOXrH$s Wo Am¡a >60 à{VeV go A{YH$
{^ÞVm H$mo nhbo Xmo Ajm| Ûmam g‘Pm`m J`m Wm, {Og‘|
nhbr Am¡a Xygar Aj go H«$‘e… Hw$b 39.42 Am¡a 26.32

à{VeV {^ÞVm H$mo g‘Pm`m J`m Wm& à‘wI KQ>H$m|
(S>rEnrgr) Ho$ {d ôXH$ {dûcofU go nVm Mbm h¡ {H$
EH$ hr ^m¡Jmo{bH$ joÌ go g¨~§{YV ì`{º$`m| H$mo AnZo
ì`{º$JV ŠbñQ>a ‘| ~marH$s go aIm J`m Wm Am¡a g^r
12 ŠbñQ>a {díbofU ßbm°Q>> Ho$ H|$Ð ‘| Amodab¡qnJ nmE
JE Wo&

BgHo$ Abmdm, h¡ßbmo g‘yh AgmBZ‘|Q> go g¨Ho$V {‘bm
{H$ R1a  (51.5%), EM (16.2%) Am¡a Eb ((15.8%)
Xoe ‘| ‘m¡OyX à‘wI h¡ßbmo g‘yh Wo Am¡a Am~mXr Ho$ VrZ-
Mm¡WmB© go A{YH$ Ho$ {bE {Oå‘oXma Wo& R1a  H$s KQ>Zm
H$mo CÎma go X{jU ‘| KQ>Vm XoIm J`m Wm, O~{H$ h¡ßbmo
g‘yh Eb H$s KQ>Zm ‘| d¥{Õ CÎmar go X{jU VH$ XoIr
JB© Wr& Xygar Amoa, h¡ßbmo g‘yh EM H$mo nyao Xoe ‘| g‘mZ
ê$n go {dV[aV {H$`m J`m Wm&

129 {dœì`mnr Am~mXr Ho$ gmW BZ Am~mXr H$s VwbZm
H$aZo na, `h XoIm J`m Wm {H$ Cå‘rX h¡ {H$ do AVrV

‘| AÜ``Z H$s OmZo dmbr AÝ` ̂ maVr` Am~mXr (Q>oŠgg
‘| JwOamVr ^maVr`, qgJmnwa ‘| ^maVr`, X{jU-
^maVr` (V{‘b)) Ho$ H$ar~ {ZH$Q>Vm ‘| Wo& {XbMñn
~mV ̀ h h¡ {H$ Hw$N> AÝ` Am~mXr O¡go BQ>br (H¡$bo{~«̀ m),
~{Z©̀ m-h§Jar (amo‘mZr), b§XZ-{~«Q>oZ ({~«{Q>e-E{e`mB©),
bo~ZmZ, BamH$, ~mobr{d`m (‘opñQ>μOmo), nZm‘m, h§Jar
(~wS>mnoñQ>), ~mobr{d`m (‘yb-A‘o[aH$s), EñQ>mo{Z`m,
bmV{d`m Am¡a {bWwAm{Z`m ({db{Z`g) ̂ maVr¶ Am~mXr
Ho$ H$ar~ h¢ & ‘mZm OmVm h¡ {H$ BQ>br Ho$ àm`Ûrn ‘|
‘mBJ«oeZ H$s H$B© Va§J| XoIr JB© h¢ Am¡a X{jUr BQ>br
‘| ̂ y‘Ü` aoIm Ho$ ‘mÜ`‘ go Eo{Vhm{gH$ g‘` ‘| ̂ maV-
ỳamonr` ̂ mfmAm| Ho$ àgma H$m g‘W©Z H$aZo dmbo VH©$ h¢&

^mfm Am¡a {nV¥d§er` OrZ gmPm H$aZo go BQ>m{b`Z Am¡a
^maVr` Z‘yZm| H$s {ZH$Q>Vm àdmg H$s Eo{Vhm{gH$ KQ>ZmAm|
H$m n[aUm‘ hmo gH$Vr h¡ {Oggo BgH$m ZoV¥Ëd {H$`m
J`m hmoJm& amo‘{Z`m Am¡a ^maVr`m| Ho$ ~rM AmZwd§{eH$
g‘mZVm H$mo {d{^Þ ‘mZd {dkmZ Am¡a ̂ mfmB© AÜ``Zm|
Ûmam g‘{W©V {H$`m OmVm h¡& OrZmo‘-ì`mnr ñH¡$Ýg H$mo
amoOJma XoZo dmbo {nN>bo AÜ``Zm| ‘| AdbmoH$Z h¡ {H$
amo‘Z ^maVr`m| Ho$ AmZwd§{eH$ ê$n go H$ar~r g§~§Yr h¢,
O~{H$ ^maVr`m| H$s AmZwd§{eH$ {ZH$Q>Vm Am¡a b§XZ-
{~«Q>oZ Ho$ {~«{Q>e-E{e`mB© bmoJm| H$mo BZ Xmo Am~mXr H$s
Am‘ OmVr`Vm Ho$ {bE {Oå‘oXma R>ham`m Om gH$Vm h¡&
~mobr{d`m Am¡a nZm‘m go Am~mXr H$mo A‘o[a¨{S>`Z KQ>H$m|
Ho$ nmg {XIm`m J`m h¡, Omo CÝh| ‘m¡OyXm ^maVr`
Am~mXr Ho$ AmZwd§{eH$ ê$n go H$ar~ bmVm h¡& `h
{ZYm©[aV {H$`m J`m h¡ {H$ ‘yb A‘o[aH$s Am~mXr ‘|
A‘o[a¨{S>`Z KQ>H$ E{e`m go àdmgZ H$s {d{^Þ Am¡a
H$mbmZwH«${‘H$ Va§Jm| H$m n[aUm‘ hmo gH$Vm h¡& bo~ZmZ
joÌ go ^maVr` Am~mXr VH$ bo~ZmZ Am¡a BamH$ go
g̈~§{YV Am~mXr Ho$ AmZwd§{eH$ g̈~§Y H$mo CZHo$ ̂ m¡Jmo{bH$
{ZH$Q>Vm Ho$ {bE {Oå‘oXma R>ham`m Om gH$Vm h¡, {Ogo
{nN>bo AÜ``Z Ho$ {ZîH$fm] Ûmam ^r g‘{W©V {H$`m
OmVm h¡& bod§Q> Xoem| H$s ^m¡Jmo{bH$ pñW{V A’«$sH$m,
ỳao{e`m Am¡a X{jU E{e`m H$s H«$m°g-g‹S>H$m| na h¡ Am¡a

Bg àH$ma A’«$sH$m go ‘Zwî`m| Ho$ àmMrZ àdmg H$mo XoIm
Om gH$Vm h¡& Bg AÜ``Z ‘| ^maV H$s Am~mXr ‘|
~mpëQ>H$ (EñQ>mo{Z`m, bmV{d`m Am¡a {bWwAm{Z`m)
Am~mXr Ho$ gmW-gmW {XbMñn {ZH$Q>Vm {XIm`r& `h
YmaUm Ho$ AmYma na g‘Pm`m Om gH$Vm h¡ {H$ ̂ maV-
`yamonr` à^md ~mpëQ>H$ joÌm| go g‘H$mbrZ Am~mXr Ho$
AmZwd§{eH$ ‘oH$An Ho$ {bE {Oå‘oXma H$maH$m| ‘| go EH$
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Wm& BQ>m{b §̀g, amo‘{Zg, {~«{Q>e-E{e`mB©, bodm§{Q>Z,
‘yb A‘o[a{H$`m| Am¡a ~mpëQ>Šg Ho$ {bE ^maVr` Am~mXr
H$s {nV¥gÎmmË‘H$ {ZH$Q>VmE§ àdmgr KQ>ZmAm| H$s EH$
l¥§Ibm H$m gwPmd XoVr h¢ {Oggo ^mfmAm| Am¡a OrZm| H$m
dV©‘mZ gmPm {H$`m J`m&

n[a¶moOZm 2 : {‘M©-H$mo{b`mo{Q´H$‘ n¡Wmo{gñQ>‘ ‘|
nmXn H$dH$ A§V:{H«$`m g¨~§Yr AÜ``Z H$m {dÀN>oXZ

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2017 VH$)

H$moboQ>mo{Q´H$‘ Q§́Ho$Q>‘ ({Ogo nhbo gr. H¡$pßggr H$hm
OmVm Wm) {‘M© ‘| EÝW«mH$Zmog CËnÞ$ H$aZo dmbm ^maV
‘| gdm©{YH$ à‘wI ’$’y§$Xr amoJOZH àOm{V$ h¡ Omo ’$gb
go nyd© Am¡a CgHo$ nümV hm{Z nhþ§MmVm h¡& {‘M© Am¡a N>h
H$moboQ>mo{Q´H$‘ àOm{V`m| Ho$ {bE hmob OrZmo‘ gr¹|$gg H$s
CnbãYVm go {‘M© gr. n¡Wmo {gñQ>>‘ nanmofr Am¡a amoJOZH$
Ho$ ~rM g¨H«$‘U à{H«$`m Am¡a AUw nañna {H«$`mAm| g¨~§Yr
AÜ``Zm| Ho$ {bE EH$ CËH¥$ï>> AmXe© àUmbr àñVwV H$aVm
h¡& dV©‘mZ AÜ``Z H$m CÔoí` hmob OrZmo‘ Am¡a gr.
Q§́Ho$Q>‘ H$s Q´m§g{H«$ßQ>mo‘ gr¹|$qgJ Ed§ a¢S>‘ B§ge©Zb
å ỳQ>oOoZo{gg Ho$ O[aE BgHo$ Ord {dkmZ, bmB’$ ñQ>mBb
Am¡a nanmofr {d{eï>$ JwU Ho$ {d{dY nhbwAm| ‘| EH$
A§VÑ{ï> àmá H$aZo Ho$ {bE gr. Q§́Ho$Q>‘ ‘| n¡WmoOoZo{gQ>r
OrZm| H$s nhMmZ H$aZm Am¡a CZHo$ bjUm| H$m dU©Z
H$aZm h¡&

h‘Zo nhbo Bë ỳ{‘Zm EMAmB©EgB©Š ỳ ßboQ>’$m°‘© H$m à`moJ
H$aHo$ gr. Q§́Ho$Q>‘ H$s ZE {gao go hmob OrZmo‘ gr¹|$qgJ
Ho$ ~mao ‘| ~Vm¶m h¡ {H$ 55.3 E‘~r  H$s Hw$b b§~mB© dmbo
80 ñH$o’$moëS> em{‘b Wo& Om{V d¥Îmr` {dûcoofUm| ‘| gr.
Q§́Ho$Q>‘ H$mo gr. p½b`moñnmo[a`moS>og VWm gr. Amoa~rHw$boa
Ho$ g‘rn nm`m J`m h¡, Omo VwbZmË‘H$ OrZmo{‘³g AÜ``Z
gj‘ H$aVm h¡& g^r 458 ‘w»` ̀ yHo$`m}{Q>H$ OrZm| (grB©Or)
Ho$ Am°Wm}bm½g Ho$ H$daoO Ho$ AmYma na H$moa ỳHo$`m}{Q>H$
OrÝgO ‘¡qnJ EàmoM (grB©OrE‘E) Am¡a Q>r~rEbEEgQ>rEZ
H$m à`moJ H$aHo$ gr. Q§́Ho$Q>‘ H$s S´mâQ> OrZmo‘ Agoå~br
100 à{VeV AmH${bV H$s JB© Wr& OrZmo‘ H$mo hmo‘mobm°Or-
AmYm[aV Am¡a E~r B{Z{e`mo Ñ{ï>H$moU Ho$ gmW H$dH$ Ho$
AmaEZE-AZwH«$‘U Ho$ ‘mÜ`‘ go àmá Q´m§g{H«$ßQ> gmú`
Ho$ g῭ moOZ go Am‘ gh‘{V OrZ ‘m°S>b ‘| EZmoQ>oQ> {H$`m
J`m Wm& EH$ Ord Ho$ g^r òmdr àmoQ>rZ g‘oV ahñ`moÓmQ>Z
amoJOZH$ H$dH$ ‘| OrZ H$s g~go ‘hËdnyU© loUr h¡&

Am¡Omam| H$s EH$ H$R>moa nmBnbmBZ H$m Cn`moJ 1,257

àmoQ>rZ H$s nhMmZ Ho$ {bE {H$`m J`m Wm, {OÝh| AË`{YH$
òmdr hmoZo H$s g¨̂ mdZm Wr, {OZ‘| go 310 H$mo ‘oO~mZ-
amoJOZH$ B§Q>a’o$g ‘| Omar {H$E OmZo dmbo à^mdH$ hmoZo
H$s ^{dî`dmUr H$s JB© Wr Am¡a H$dH$ AmH«$‘U Ho$
Xm¡amZ ‘oO~mZ à{Vajm à{V{H«$`mAm| ‘| hoa’o$a {H$`m
J`m Wm&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$ {ddaU
(1 Aà¡b 2017 - 31 ‘mM©, 2018)

H$) ‘hËdnyU© amoJOZH$Vm OrZ H$s nhMmZ Am¡a
VwbZmË‘H$ {dûcofU

1. H$m~m}hmBŚoQ> g{H«$` E§OmB‘ (-CAZymes)

H$m~m}hmBSóQ> CnmnM` E§OmB‘ amoJmUw H$dH$ Ûmam ‘oO~mZ
H$mobmoZmBOoeZ Ho$ Xm¡amZ H$dH$ Am¡a nm¡Yo H$mo{eH$m {^{Îm
KQ>H$m| (H$mB{Q>Z, gobybmoμO, ho{‘goë`ybmoμO, nopŠQ>Z
BË`m{X) Ho$ AdH«$‘U Am¡a nm¡Yo nm°brg¡Ho$amBS> Ho$ Cn`moJ
‘| EH$ ‘hËdnyU© ̂ y{‘H$m {Z^mVo h¢& gr. Q§́H¡$Q>‘ OrZmo‘
‘| 1,036  OrZ EÝH$moqS>J147 AbJ-AbJ grEOo‘ n[adma
Wo, {OÝh| S>r~rgrEEZ S>oQ>m~og Ho$ pIbm’$ Nw>no ‘mH$m}d
‘m°S>b (EME‘E‘) ImoO Ûmam nhMmZm J`m Wm& 88

grEOo‘ n[admam| go Ow‹S>o gr Q´ŠQ>oQ>‘ OrÝg Ho$ 449 Ho$
òmdr hmoZo H$m AZw‘mZ {H$`m J`m Wm& ½bmBH$mogmBS>
hmBS´mo{bg (OrEM), H$m~m}hmBS´oQ> EñQ´og (grB©),
nm°{bgmŠgmBS> bmBgog (nrEb), ghm`H$ J{V{d{Y`m|
(EE) Am¡a H$m~m}hmBSóQ>-~§YZH$mar ‘m°S>çyb (gr~rE‘)
O¡go C-Zymes Ho$ ‘hËdnyU© dJm] H$s BgH$s OrZmo‘ ‘|
nhMmZr JBª& H$mB{Q>Z Ho$ bJ^J g^r gXñ`- Am¡a
gobybmoμO-~mB§qS>J CBM1 n[adma Omo àdoe Am¡a àma§{^H$
g¨H«$‘U ‘| ŷ{‘H$m {Z^m gH$Vm h¡, H$mo òmdr H$aZo H$s
^{dî`dmUr H$s JB© Wr; O~{H$ nopŠQ>Z-An[adV©Zr`
n[adma OrEM28, OrEM78, nrEb1 Am¡a nrEb3 Am¡a
grB©5 go Š ỳ {Q>ZoO Omo ‘moQ>r Š ỳ{Q>H$b Am¡a nopŠQ>Z ‘|
g‘¥Õ ’$b H$s O{Q>b H$mo{eH$m {^{Îm Ho$ gmW ’$b H$s
H$m°bmoZr ~ZmZo ‘| ‘XX H$a gH$Vo h¢, {deof ê$n go gr.
Q§́H¡$Q>‘ ‘| AÝ` H$moboQ>mo{Q´{M`‘ àOm{V`m| Am¡a g¨~§{YV
H$dH$ H$s VwbZm ‘| {dñVm[aV {H$E JE Wo& &

2.àmo{Q>Eg

àmoQ>rEg nmXn H$mo{eH$m {^{Îm H$mo E§OmB‘m| H$mo S>r-J«oqS>J
H$aVo h¢ Am¡a H$dH$ AmH«$‘U Ho$ Xm¡amZ Omar ‘oO~mZ
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amoJOZH$Vm go g¨~§{YV (nrAma) àmoQ>rZ go H$dH$ H$s
ajm H$aVo h¢& E‘EAmanrEg àmo{Q>Eg S>oQ>m~og (http://

merops.sanger.ac.uk) Ho$ {déÕ ~¡M ãbmñQ> gM© Zo
àmoQ>rZ Ho$ 76 n[admam| Am¡a 4 àmo{Q>EμO AdamoYH$ n[admam|
Ho$ 10  OrZm| go g¨~§{YV gr. Q§́H¡$Q>‘ ‘| 258 OrZ H$s
nhMmZ H$s& ‘oQ>bàmoQ>og (101) ‘| àmo{Q>Eg H$s g~go
~‹S>r loUr em{‘b Wr, Omo Bg ‘oQ>b àmo{Q>Eg Am¡a
ZoH«$mQ´mo{’$H$ OrdZe¡br Ho$ ~rM EH$ g¨̂ m{dV qbH$ H$mo
g¨Ho$V H$aVr h¡, BgHo$ ~mX go[aZ (85) Am¡a {gñQ>rZ
àmo{Q>Eg (40) hmoVr h¡& g~go ~‹S>m àmo{Q>Eg n[adma
àmo{bb E{‘Zmo noßQ>mBS>og (Eg33) Wm {OgHo$ ~mX Cn
{Q>{b{gZ (Eg08) Wm& 71 òmdr àmo{Q>EO H$m nVm Mbm
Wm {Og‘| 35 go[aZ Am¡a 29 ‘oQ>b àmoQ>rO em{‘b Wo& 20

Cn {Q>{b{gZ ‘| go 13 , jmar` àmoQ>rμO, H$mo òmdr H$aZo
H$m AZw‘mZ {H$`m J`m Wm Omo {H$ H$dH$ Ûmam A‘mo{Z`m
Ho$ òmd Ho$ H$maU ‘oO~mZ D$VH$ Ho$ ñWmZr` jmarH$aU
H$mo amoH$Zo Ho$ {bE H$dH$ H$mo gj‘ H$a gH$Vm h¡& Xmo
H$mB{Q>Z-AnKQ>Z, òmdr ’§$JbmB{gZ (E‘36),
grQ>rAma ỳ_012332 Am¡a grQ>rAma ỳ_004392 Zo EH$-Xygao
Ho$ gmW Ho$db 50% nhMmZ gmPm H$s, O~{H$ Xygao Zo
gr. ’«$pŠQ>H$mobm ’§$JbmB{gZ ‘| 91% nhMmZ {XImB©,
Omo gr. Q§́Ho$Q>‘ OrZmo‘ ‘| CZHo$ ñdV§Ì A{YJ«hU Am¡a
{dH$mg H$m g¨Ho$V XoVr h¡&

3. ‘mÜ`{‘H$ CnmnM` go g¨~§{YV OrZ

H$dH$ ’$mBQ>monoWmoOoZ Ûmam CËnm{XV {ÛVr`H$ ‘oQ>m~mobmBQ²g
(EgE‘) H$mo CZHo$ amoJOZH$Vm, {dfmUw Am¡a ‘oO~mZ
gr‘m go Omo‹S>m OmVm h¡& OrE‘ Ho$ CËnmXZ Ho$ {bE
E§OmB‘m| H$mo EZH$moS> H$aZo dmbo OrZ OrZmo‘ ‘| ŠbñQ>a
Ho$ ê$n ‘| pñWV hmoVo h¢ Am¡a CZH$s A{^ì`{º$
Q´m§g{H«$ßeZbr gh-{d{Z`{‘V hmoVr h¡& gr. Q§́H¡$Q>‘ ‘|
73 EgE‘ OrZ ŠbñQ>a Wo, Omo g^r H$dH$ {dûcofU Ho$
~rM g~go Á`mXm Wo& EgE‘ ~¡H$~m°Z OrZ ‘w»` ê$n go
50 nm°brHo$Q>mBS> qgWo{gg (47 nrHo$Eg Am¡a 3 nrHo$Eg
H$s Vah OrZ), 27 J¡a-amB~mogmo‘b àmoQ>rZ H$mBZog (17

EZAmanrEg Am¡a 10 EZAmanrEg O¡gr OrZ), 9 S>m`
‘o{Wb Ebrb ñWmZm§VaU (S>rE‘EQ>r) Am¡a 4 nrHo$Eg-
EZAmanrEg Ûmam à{V{Z{YËd {H$`m J`m Wm g¨H$a OrZ
Am°Wm}bm°J {dûcofU Zo 18 H$moa EgE‘ ~¡H$~m°Z OrZ H$s
nhMmZ H$s Omo g^r H$moboQ>mo{Q´{H$`‘ àOm{V`m| ‘| ‘m¡OyX
Wo, {OZ‘| 6 nrHo$Eg, 8 EZAmanrEg Am¡a 4S>rE‘EQ>r
OrZ em{‘b Wo&

OrZ H$s Xmo lo{U`m§, Q´m§g{H«$ßeZ {Z`m‘H$m| Ho$ Abmdm,
AŠga EgE‘ ŠbñQ>a go Ow‹S>o nmE OmVo h¢, do gmBQ>moH«$mo‘
nr450 ‘moZmoAm°ŠgrOoZog (nr450) h¢ Omo H$dH$
amoJOZH$Vm Am¡a CnmnM` ‘| ‘hËdnyU© ŷ{‘H$m {Z^mVo
h¢, Am¡a Q´m§gnmoQ>©a Omo ‘oO~mZ AmH«$‘U Ho$ Xm¡amZ ’§$Jb
H$mo{eH$mAm| go Oharbo ‘oQ>m~mobmBQ²g {Z`m©V H$aVo h¢²&
BZ XmoZm| lo{U`m| H$mo gr. Q§́H¡$Q>‘ OrZmo‘ ‘| AË`{YH$
{dñVm[aV nm`m J`m Wm& gr. Q§́H¡$Q>‘ Ho$ 1,345 OrZ
H$dH$ gQ´m}‘ nr450 S>oQ>m~og ‘| hmo‘mobmoJg Wm O~{H$
1,374  OrZ Q´m§gnmoQ>©a dJuH$aU S>oQ>m~og (Q>rgrS>r~r) ‘|
hmo‘mobmoJg Wm& ‘oOa ’o${gboQ>oQ>a gwna’¡${‘br go g¨~§{YV
340 OrZ (E‘E’$Eg, 2.E.1), nmofH$ VËdm| Am¡a XdmAm|
Ho$ nmofH$ VËdm| Ho$ n[adhZ Am¡a n[adhZ ‘| em{‘b
‘mÜ`{‘H$ dmhH$m| H$s g~go ~‹S>r loUr& gr. Q§́H¡$Q>‘ ‘|
Xygam g~go {dñVm[aV Q´m§gnmoQ>©a n[adma Ý ỳQ>pŠb`a nmoa
H$m°åßboŠg (EZnrgr, 1.AmB©.1) 82 OrZ Ho$ gmW Wm,
Ý ỳH$pŠb`a EÝdonbn ‘| E‘AmaEZE Am¡a àmoQ>rZ Ho$
n[adhZ ‘| em{‘b Wm, BgHo$ ~mX E~rgr Q´m§gnmoQ>©a
n[adma (3.E.1) 56 OrZ Ho$ gmW, {Og‘| EQ>rnr
hmBŚmo{b{gg Ûmam g̈Mm{bV AnQ>oH$ Am¡a BâbŠg> n[adhZ
àUmbr XmoZm| em{‘b h¢&

I) amoJOZH$-Hosts A§V:{H«$`m S>oQ>m~og (nrEMAmB©-
~og) ‘| hmo‘mobm°J H$s nhMmZ

nrEMAmB©-~og ‘| amoJOZH$Vm go Ow‹S>o OrZ em{‘b hmoVo
h¢ {OÝh| {d{^Þ amoJOZH$m| ‘| à`moJmË‘H$ ê$n go ‘mÝ`
{H$`m OmVm h¡& nrEMAmB©-~og ‘| hmo‘mobmoJg Ho$ gmW
Hw$b 4,165 OrZ gr. Q§́H¡$Q>‘ ‘| nhMmZ H$s JB©, 15.7%

(2,156) {OZ‘| go H$dH$ amoJOZH$Vm Am¡a {dfmº$Vm Ho$
{bE ‘hËdnyU© Wo& 4,165  OrZm| ‘| go 1,470  OrZ H$‘
{dfmº$Vm Ho$ gmW, 263 amoJOZH$Vm Ho$ ZwH$gmZ Ho$
gmW, {‘{lV {’$ZmoQ>mBn Ho$ gmW 287, hmBnadm`éb|g
Ho$ gmW 59  Am¡a à^mdH$ H$m`m] Ho$ gmW 38  Ow‹S>o Wo& BZ‘|
go A{YH$Va OrZ òmdr à{H«$`mAm|, grEOmBåg, nr450

Am¡a Q´m§gnmoQ>©a ({MÌ 2) g{hV amoJOZH$Vm Ho$ {bE
g¨JV {d{^Þ H$m`m©Ë‘H$ lo{U`m| go g¨~§{YV Wo&

$àH$meZ :

H¡$b|S>a df© 2017 ‘| àH$m{eV emoY nÌ

1. AZwOrV gaH$ma Am¡a ‘YwgyXZ Ama Z§{XZoZr,
(2017). S>odbn‘|Q> Am°’$ E EgEZnr-~oñS> n¡Zb
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’$m°a øy‘Z AmBS|>Q>r{’$Ho$eZ ’$m°a B§{S>̀ Z nm°nwboeÝg.
’$m°a|{gH$ gmB§g B§Q>aZoeZb : OoZo{Q>Šg, 27:
58-66.

2. ‘w½Ym qgh Am¡a ‘YwgyXZ Ama Z§{XZoZr, (2017).
nm°nwboeZ OoZo{Q>Šg EZmbmB{gg EÊS>a Edoë ỳEeZ
Am°’$ 22  Am°Q>mogmo‘b EgQ>rAma BZ B§{S>̀ Z nm°nwboeÝg.
B§Q>aZoeZb OZ©b Am°’$ brJb ‘o{S>{gZ, 131:
971-973.

2017-2018 ‘| àH$m{eV emoY nÌ (31 ‘mM© 2018

VH$)

1. gm¡å`m amd Am¡a ‘YwgyXZ Ama Z§{XZoZr,  (2017).
OrZmo‘ {g¹|$qgJ EÊS> H$ånoao{Q>d OrZmo{‘Šg

[adob E [anaQ>m`a Am°’$ nwQ>o{Q>d n¡WmoOoZo{gQ>r OrÝg
BZ {Mbr E§W«oH$Zm°g ’§$Jg H$moboQ>mo{Q´{H$`‘ Q§́Ho$Q>‘.
nrEbAmoEg dZ, 12(8): e0183567.

2. AZwOrV gaH$ma, ‘mH©$ ñQ>moZqH$J, Am¡a ‘YwgyXZ
Ama Z§{XZoZr (2017). AZaodoqbJ X øy‘Z go{bdoar
‘mBH«$mo~m`mo‘ S>m`d{g©Q>r BZ B§{S>`Z nm°nwboeÝg.
nrEbAmoEg dZ, 12(9): e0184515.

3. AZwOrV gaH$ma Am¡a ‘YwgyXZ Ama Z§{XZoZr(2018).
Egmo{gEeZ Am°’$ H$m°‘Z boZo{Q>H$ do[aE§Q²g {dX
øy‘Z pñH$Z H$ba do[aEeZ BZ B§{S>`Z nm°nwboeÝg.
A‘o[aH$Z OZ©b Am°’$ øy‘Z ~m`mobm°Or,  30(1):
e23068

{MÌ 2. doZ AmaoI, H$dH$ amoJOZH$Vm go g¨~§{YV {d{^Þ OrZ lo{U`m| Ho$ Amodab¡n H$mo {XIm`m J`m h¡& grEOoBåg Am¡a

àmoQ>rμO Ho$ gmW òmdr àmoQ>rZ Am¡a nrEMAmB©-hmo‘mobm°½g H$m Amodab¡n (E), Am¡a Q>rgrS>r~r ‘| hmo‘mobmoJg Ho$ gmW gmBQ>moH«$mo‘

nr450 Am¡a Q´m§gnmoQ>©a (~r) {d{^Þ H$m`m] Ho$ gmW aIaImd amoJOZH$Vm go g¨~§{YV OrZ H$m à{V{Z{YËd H$aVm h¡&
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à{Vajm {dkmZ à¶moJembm
 Q²>¶y‘moarOoZo{gg Am¡a BgHo$ {d{Z¶‘Z H$mo g‘PZm

g¨H$m¶                  gwZrb Ho$ ‘Þm                   ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ adrÝÐ ~m~y E‘ d[aîR> AZwg¨YmZ AÜ¶oVm
n§H$O Jwám d[aîR> AZwg¨YmZ AÜ¶oVm
eem§H$ gm¡ad H${Zð> AZwg¨YmZ AÜ òVm
Aha A{^foH$ Q>¡Q>amd H${Zð> AZwg¨YmZ AÜ òVm

AÝ` gXñ¶ Q>r ZdZrVm VH$ZrH$s ghm¶H$

gh¶moJH$Vm© {~ídXod {df¶r H$bH$Îmm ¶y{Zd{g©Q>r, H$mobH$mVm
Vwfma gmhÿ ~m¡b EZB©EM¶y, {ebm°ÝJ
gwOrV ‘wImonmÜ¶m¶ EZ AmB© Q>r, XþJm©nwa

CÔoí¶ :

1. B§âbo‘oQ>ar Am¡a Q>çy‘mo[aOo{ZH$ à{V{H«$¶mAm| H$mo g‘PZm

Am¡a {d{Z¶‘Z

2. Q>çy‘mo[aOoZo{gg Ho$ {d{Z`‘Z ‘| àmo’$mB{bZ H$s

ŷ{‘H$m H$mo g‘PZm

3. CÞV ½bmBHo$eZ E§S> àmoS>ŠQ²g (EOrB©)-‘mpÜ`V

H$mo g‘PZm Am¡a {d{Z¶‘Z VWm Am°Q>mo’o$O Ed§;

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (1 Aà¡b, 2017 Am¡a 31 ‘mM©, 2018)

1) MITF g¨X‘Z aogdoamQ´m°b H$s ‘Ü >̀ñWVm dmbr
H$mo{eH$m ‘¥Ë ẁ H$m ‘w» >̀ H$maU h¡ {H$ÝVw NFκκκκκB Zht

aogdoamQ´m°b (3,5,4' Q´m`hmBS´m°ŠgrpñQ>b~oZ) nm°br{’$-
Zmo{bH$ `m¡{JH$ h¡, Omo A§Jyam|, ‘y§J’$br, ~oar Am¡a Img
Vm¡a na aoS> dmBZ H$m àmH¥${VH$ KQ>H$ h¡& ̀ h ̂ br ̂ m§{V
kmV h¡ {H$ `h EH$ E§Q>r Am°ŠgrS|>Q> Am¡a Bg‘| öX`
gwajmË‘H$ H$m ©̀ hmoVo h¢& hmb Ho$ AZwg¨YmZ Bg‘| H¢$ga
amoYr JwUm| Ho$ {bE ’$moH$g ‘| Wo& h‘Zo E§Q>rZoboZmo‘m
J{V{d{Y na BgH$s à{H«$`m H$s Om§M H$s h¡& aogdoamQ´m°b
Ûmam C„oIZr` ê$n go A375  {‘boZmo‘m H$mo{eH$mAm| ‘|
H$mo{eH$m ‘¥Ë ẁ C„oIZr` ê$n go g{H«$` ~ZmB© OmVr h¡,
Omo AÝ` àmH¥${VH$ Am¡a g¨ûco{fV `m¡{JH$m| H$s VwbZm ‘|
hmoVo h¢& aogdoamQ´m°b Ûmam ‘oboZmo‘m ‘| PC3, HT29 Am¡a
MDA MB-231 H$s VwbZm ‘| A{YH$ H$mo{eH$m ‘¥Ë ẁ CÔr{nV
H$s OmVr h¡& h‘ nwZ: aogdoamQ´m°b H$s ‘oboZmo‘m {d{eï>
à{H«$̀ m H$m AÜ``Z H$aZm MmhVo h¢& ‘oboZmo‘m CÎmaOr{dVm,

àdY©Z Am¡a AdH$bZ Ho$ {bE MITF g~go A{YH$ ‘hËìmnyU©
AZwboIZ H$maH$ h¡& aogdoamQ́m°b Ûmam ‘oboZmo‘m S>rEZE
~§YZ J{V{d{Y H$m g̈X‘Z hmoVm h¡&  A{V A{^ì¶º$$MITF

go aogdoamQ́m°b H$s ‘Ü`ñWVm go H$mo{eH$m ‘¥Ë ẁ H$m g̈X‘Z
hmoVm h¡& aogdoamQ́m°b Ûmam NF-êB Am¡a MITF XmoZm| AZwboIZ
H$maH$m| H$m g̈X‘Z {H$`m J`m, O~{H$ BAY 11-7082 (NF-

êB B§{h{~Q>a) Ûmam {H$gH$m Ho$db Am§{eH$ {ZfoY {H$`m
J`m& h‘mao S>oQ>m go gwPmd {‘bVm h¡ {H$  NF-êB  H$m g̈X‘Z
gm‘mÝ` H¢$ga H$mo{eH$m ‘¥Ë ẁ H$m H$maU h¡, {H$ÝVw MITF

g̈X‘Z BgH$m ‘w»`$ H$maU hmoZm Mm{hE ̀ m Bggo ‘oboZmo‘m
{d{eï H$mo{eH$m ‘¥Ë ẁ Ho$ {bE A{V[aº$ à^md Ow‹S>Zm
Mm{hE& BZ Am§H$‹S>m| go MITF H$s à{H«$`m Am¡a AnñQ́r‘ Ho$
AmJo AÜ``Z H$s Amdí`H$Vm H$m nVm bJVm h¡, Vm{H$
‘oboZmo‘m Ho$ {bE aogdoamQ́m°b AmYm[aV H$s‘moW¡aonr ‘| gwYma
bm`m Om gHo$&

2) aogdoamQ´m°b ‘Ü`ñWVm ‘oboZmo‘m H$mo{eH$m ‘¥Ë ẁ
‘| B©AmaHo$ Am¡a nr53 H$s ŷ{‘H$m

h‘mar aogdoamQ´m°b Ûmam ‘m°S>çybZ {H$`m OmVm h¡ Am¡a
{Oggo MITF H$m g¨X‘Z VWm ‘oboZmo‘m H$mo{eH$m ‘¥Ë ẁ
H$mo g{H«$` ~Zm`m OmVm h¡& My§{H$ MAPK ‘mJ© ‘| B-Raf

(Img Vm¡a na V600EB-Raf) ‘| H$m ©̀ CËn[adV©Z Ho$
bm^ Ho$ gmW ‘oboZmo‘m ‘| gdm©{YH$ g{H«$` {gJZqbJ
à{H«$`m h¡, Bg {bE aogdoamQ´m°b Ûmam do‘wam’o${Z~ Ho$
g‘mZ -MAPK ‘mJ© H$m g¨X‘Z {H$`m OmVm h¡& h‘|
AmíM`© h¡ {H$ Bggo AZoH$ H$mBZog Ho$ g{H«$`
’$m°ñ’$moamBboeZ {H$E OmVo h¢ O¡go ERK1/2, Akt Am¡a
AMPKá& Bggo p53 ^r g{H«$` ~Zm`m OmVm h¡, Bggo
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aogdoamQ´m°b Ûmam Enm°ßQ>m°{gg CÔrnZ ‘| BgH$s ŷ{‘H$m
àX{e©V hmoVr h¡& ò XmoZm| p-ERK1/2  `m MITF S>mCZ
aoJwboeZ H$m g¨X‘Z H$aZo ‘| gj‘ Zht Wo& {d{eï>$
B©AmaHo$ g¨X‘H$, SCH772984 H$m Cn`moJ B©AmaHo$ H$s
H$mo{eH$m ‘¥Ë ẁ S>mCZñQ´r‘ à{H«$`m ImoOZo ‘| {H$`m J`m
Wm& SCH772984 EH$ Xmoham g̈X‘H$ h¡, Ohm§ ̀ h AnñQ́r‘
Ûmam MEK1/2 H$s Amoa go ’$m°ñ’$moamBboeZ Am¡a p-ERK

H$m g¨X‘Z H$aVm h¡& `h `m¡{JH$ Am§{eH$ ê$n go ERK
’$m°ñ’$moamBboeZ Am¡a p53 g{H«$`U H$aVm h¡, {H$ÝVwa
nrEAmaHo$ {d^mOZ Zht H$aVm& ̀ hm§ VH$ {H$ aogdoamQ´m°b
Ûmam SCH772984  H$m gh CnMma H$aZo go aogdoamQ´m°b
Ûmam H$mo{eH$m ‘¥Ë ẁ ‘| H$‘r Zht AmB©, {Oggo gwPmd
{‘bVm h¡ {H$ H$m ©̀ H$mo nyam H$aZo dmbr AÝ` H$moB© à{H«$`m
h¡& h‘ nwZ: p53 H$s ̂ y{‘H$m ImoOZm MmhVo Wo& h‘Zo p53

Ho$ {bE shRNA H$mo ì`º $H$aZo dmbr pñWa gob bmBZ
~ZmB©& p53 go ~MmE JE Zm°H$ S>mCZ ‘| go bJ^J 25

à{VeV aogdoamQ´m°b Ûmam H$mo{eH$m ‘¥Ë ẁ Wr, {Oggo
aogdoamQ´m°b Ho$ {bE p53 H$s Oê$aV H$m nVm bJm& p53

Zm°H$ S>mCZ n¥ð> ŷ{‘ go ~MmE JE MITF  H$s A{V
A{^ì`{º$ H$mo AmJo ^r Omar aIm J`m& BZ Am§H$‹S>m| go
{ZîH$f© {ZH$bVm h¡ {H$ MITF Am¡a p53 Ho$ g{H«$` H$s
ŷ{‘H$m H$mo{eH$m ‘¥Ë ẁ H$s à{H«$`m ‘| h¡& O~{H$ p53 Zm°H$

S>mCZ n¥ð> ŷ{‘ ‘| MITF Ho$ Zm°H$ S>mCZ go Ho$db MITF

Zm°H$ S>mCZ ñV>am| VH$ H$mo{eH$m ‘¥Ë ẁ hmoVr h¡& Bggo
MITF g¨X‘Z H$mo A{YH$ ‘hËd$ {‘bVm h¡ Š`m| {H$ p53

Zm°H$ S>mCZ ~Mmd Zht H$a gH$Vm& h‘mar àm{á`m| H$m
{ZîH$f© `h h¡ {H$ aogdoamQ´m°b Ûmam AZoH$ {gJZqbJ
‘mÜ`{‘H$m| H$mo g{H«$` ~Zm`m OmVm h¡&  ERK1/2 CZ‘| go
EH$ h¡, {Ogo p53 ‘mpÜ`V Enm°ßQ>m°{gg ‘| em{‘b {H$`m
Om gH$Vm h¡& h‘| aogdoamQ´m°b Ûmam ‘mpÜ`V p53 g{H«$`U
‘|  ERK1/2 H$s ŷ{‘H$m {gÕ H$aZr h¡, Š`m|{H$ `h
‘oboZmo‘m H$mo{eH$m ‘¥Ë ẁ Ho$ {bE A{Zdm ©̀ h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$

{ddaU (1 Aà¡b 2017 - 31 ‘mM©, 2018)

1) AmB©Ho$Ho$ H$m CÝ‘ybZ {H$ÝVw p53 H$s g[H«$¶Vm
ñdm^m{dH$ ê$n go hmoZo dmbo Am°³grH$aU dmbo
Q>oQ´>mZm°Q>©amBQ>anoZm°BS²>g ×mam ‘Ü¶ñWVm H$mo{eH$m
‘¥Ë¶w Ho$ {bE {Oå‘oXma Zht h¡$

Zr‘ Ho$ no ‹S > (AOm{S>amMVm B§{S>H$m) go àmá
Q>oQ´mZm°Q>©amBQ>anoZm°BS²g ({b‘moZmoBS>) Zo AnZo d¥{Õ {damoYr

JwUm| Ho$ H$maU ‘hËdnyU© Ü`mZ AmH${f©V {H$`m h¡& `hm§
h‘ H$mo{eH$m ‘¥Ë ẁ Ho$ àoaU na EH$ AË`{YH$ Am°ŠgrH$aU
dmbo Q>oQ´mZm°Q>©amBQ>anoZmoBS²g, AOm{S>aH$mB{Q>Z H$s ̂ y{‘H$m
H$s Om§M H$a aho h¢&

AOm{S>aH$mB{Q>Z {d{^Þ H$m o{eH$m àH$mam| ‘|
H$mo{eH$m ‘¥Ë ẁm H$mo ào[aV H$aVm h¡& HepG2, THP1,

A549, MCF7 Am¡a Sf9 H$mo 72 K§Q>o Ho$ {bE AOm{SH$mB{Q>Z
H$s ~‹T>Vr ¶mÌm Ho$ gmW CnMma {H$`m J`m Wm Am¡a BZ
H$mo{eH$mAm| ({MÌ 1 E) ‘| gm§ÐVm-{Z ©̂a VarHo$ go
H$mo{eH$m ‘¥Ë ẁ ‘| d¥{Õ hþB© Wr& BgHo$ Abmdm, {H«$¶merb
H$s JB© H$mo{eH$mAm| Ho$ g¨dY©Z gVh na V¡aZo dmbo Vab
go {H$E JE b¡ŠQ>oQ> S>rhmBS´moOZoO (EbS>rEM) Am‘mnZ
‘| AOm{S>aH$mB{Q>Z (S>oQ>m Zht {XIm`m J`m) H$s Cƒ
IwamH$ na ̂ r BZ H$mo{eH$mAm| ‘| H$moB© gmBQ>mo{b{gg Zht
{XIm`m&

{hnoQ>moH$mguZmo‘m H$mo{eH$mAm| ‘| H$mo{eH$m ‘¥Ë`wb
H$m AOm{S>aH$mB{Q>Z nmoQ>|{Q>Eg& HepG2 H$mo{eH$mAm|
H$m CnMma 72 K§Q>o Ho$ {bE AOm{S>aH$mB{Q>Z H$s ~‹T>Vr
gm§ÐVm Am¡a H$mo{eH$mAm| Ho$ A{^a§OZ hmoZo Ho$ gmW {H$`m
J`m Wm Am¡a CZHo$ Zm{^H$ H$mo ‘mBH«$moñH$mo{nH$ ê$n go
XoIm J`m Wm& àmo{n{S>`‘ Am`moS>mBS> (nrAmB©) Ûmam
na‘mUw A{^a§OZ AOm{S>H$mB{Q>Z H$s Cƒ gm§ÐVm na
I§{S>V Zm{^H$ H$s ~‹T>Vr g¨»`m {XImB© JB© h¡& BgHo$
Abmdm, OrdZ Am¡a ‘aU gmBQ>moQ>m°Šgr{gQ>r Am‘mnZ
({MÌ 1gr1) H$m Cn`moJ H$aHo$ âbmoamog|g ‘mBH«$moñH$monr
Ûmam H$mo{eH$m ‘¥Ë`w H$s nw{ï> H$s JB© Wr& H$mo{eH$mAm| H$mo
AOm{S>aH$mB{Q>Z H$s ~‹T>Vr gm§ÐVm Ho$ gmW CnMma {H$`m
J`m Wm Am¡a nrAmanr Am¡a Hmñnog 8  Ho$ ŠbodoO dopñQ>Z©
ãbm°Q> Ûmam {ZYm©[aV {H$E JE Wo& nrAmanr (85 Ho$S>rE)
Am¡a Hmñnog 8 Ho$ ŠboìS> ~¢S> H$s Vrd«Vm gm§ÐVm-{Z ©̂a
VarHo$ ({MÌ 1 ~r) ‘| AOm{S>aH$mB{Q>Z {H«$¶m na ~‹T>r
h¡& A§V ‘|, EZoßQ>mo{gg âbmo gmBQ>mo‘oQ´r Ûmam EZopŠgZ dr
/ nrAmB© A{^a§OZ Ûmam nw{ï> H$s JB© Wr& Enm°ßQ>m°{gg Ho$
ewéAmVr (Š ỳ3) Am¡a Xoa go (Š ỳ2) MaUm| Ho$ à{VeV
AOm{S>aH$mB{Q>Z ({MÌ 1gr2) Ûmam ~‹T>m`m J`m Wm&

AOm{S>H$mB{Q>Z p53 g{H«$` H$aVm h¡& Q>çy‘a gàoga
p53 {M{H$ËgH$s`-‘Ü`ñW H$mo{eH$m ‘¥Ë ẁ Ho$ {bE à‘wI
{ZYm©aH$ h¡& Bg{bE, AOm{S>H$mB{Q>Z CnMma na p53 Ho$
à{VboIZ g{H«$`U H$m AÜ``Z dÝ¶ àH$ma Ho$ p53 ‘|
HepG2 H$mo{eH$mAm| H$mo ì`º$ H$aVo hþE Oob {eâQ> Am‘mnZ
Ûmam {H$`m J`m Wm& AOm{S>H$mB{Q>Z ~‹T>Vr IwamH$ Ho$
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gmW p53 S>rEZE-~§YZH$mar J{V{d{Y ‘| d¥{Õ {XIm`m,
O~{H$ ~§YZH$mar AË`{YH$ AZbo~ëS> p53 Amo{bJmo
Ý ỳpŠb`moQ>mBS> ({MÌ 1 S>r) H$s CnpñW{V ‘| nyar Vah
Jm`~ hmo J`m& My§{H$ p53 Ho$ H$m`m] H$mo BgHo$ ~mX Ho$
AZwdmX Ho$ g¨emoYZm| Ûmam {d{Z`{‘V {H$`m OmVm h¡,
Bg{bE Ser15 Am¡a Ser46 ‘| p53 H$m ’$m°ñ’$mo[aboeZ doñQ>Z©
ãbm°Q> Ûmam {ZYm©[aV {H$`m J`m Wm& AOm{S>aH$mB{Q>Z Ho$
gmW EH$ IwamH$-{Z^©a CnMma ‘| p53 H$m H$moB©
’$m°ñ’$mo[aboeZ Zht XoIm J`m Wm; O~{H$, p53 Ho$ ñVa
Ho$ gmW-gmW BgHo$ Am{lV OrZ, p21 ({MÌ 1 B©) ‘|
d¥{Õ hþB© Wr& BgHo$ {dnarV, S>m°Šgmo¶y[~{gZ CnMma
H$mo{eH$mAm| Zo ~‹T>m`m ’$m°ñ’$mo[aboeZ Ho$ gmW - gmW
p53 Am¡a p21 H$s ~‹T>r hþB© ‘mÌm {XIm`r& Bg ~‹T>r hþB©
‘mÌm Zo h‘| p53 AOm{S>aH$mB{Q>Z CnMma na p53 H$s
pñWaVm H$s Om§M H$aZo Ho$ {bE ào[aV {H$`m& BgHo$
Abmdm, doñQ>Z© ãbm°Q> ({MÌ 1 B©) Ûmam {ZYm©[aV
AOm{S>aH$mB{Q>Z H$s ~‹T>Vr gm§ÐVm Ho$ gmW p53 àmoQ>rZ
H$s ‘mÌm ‘| d¥{Õ hþB©& ò Am§H$‹S>o ~VmVo h¢ {H$ H$mo{eH$m
‘¥Ë ẁ H$mo ~‹T>mdm XoZo Ho$ {bE AOm{S>aH$mB{Q>Z p53 g{H«$`
H$a gH$Vm h¡&

AOm{S>aH$mB{Q>Z {g{bH$m Mdm2 Ho$ gmW A§V:{H«$`m
H$aVm h¡& My§{H$ AOm{S>aH$mB{Q>Z Zo p53 H$s pñWaVm ‘|
d¥{Õ H$s h¡, Bg{bE h‘Zo AZw‘mZ bJm`m h¡ {H$
AOm{S>aH$mB{Q>Z grYo p53 Ho$ gmW `m E‘S>rE‘ 2 Ho$
‘mÜ`‘ go A§V:{H«$`m H$a gH$Vm h¡& h‘mar n[aH$ënZm
H$m narjU H$aZo Ho$ {bE, AOm{S>aH$mB{Q>Z Am¡a p53 ̀ m
Mdm2 Ho$ ~rM ~§YZH$mar H$m {dûcofU {g{bH$mo ‘|
Am°Q>moS>m°H$ H$m Cn`moJ H$aHo$ {H$`m J`m Wm& S>m°qH$J
AÜ``Zm| Zo Mdm2- AOm{S>aH$mB{Q>Z A§V:{H«$`m Ho$
ApñVËd H$mo àH$Q> {H$`m, O¡gm {H$ ‘O~yV ~§YZH$mar
D$Om© ‘yë`m| Ûmam {XIm`m J`m h¡& {XbMñn ~mV `h h¡
{H$ Mdm2 Ho$ hmBS´mo’$mo{~H$ Adeof AOm{S>aH$mB{Q>Z
Am¡a p53 ~§YZH$mar ({MÌ 1 E’$) Ho$ {bE gm‘mÝ`Q> Wo&
{deof ê$n go, Mdm2 H$m CZH$m 96 Adeof, Omo
EOm{S>amM{Q>Z Ho$ gmW ZmBŚmoOZ ~§YZ ~ZmVm h¡ Mdm2-
p53 A§V:{H«$`m ‘| em{‘b Wm&

p53 pñW{V H$m H$mo{eH$m ‘¥Ë`w nadmh {H$E {~Zm
AOm{S>aH$mB{Q>Z nmoQ>|{Q>Eg&

`h nVm bJmZo Ho$ {bE {H$ Š`m p53 Ho$ nmg
AOm{S>aH$mB{Q>Z -‘Ü`ñW H$mo{eH$m ‘¥Ë ẁ ‘| H$moB© A§Va

ŷ{‘H$m h¡, AmBgmoOo{ZH$  HCT116 dÝ` àH$ma Am¡a
HCT116 p53 F$UmË‘Q>H$ H$mo{eH$mAm| H$m Cn`moJ {H$`m
J`m Wm& AOm{S>aH$mB{Q>Z H$s {d{^Þ gm§ÐVm Ho$ gmW
CnMma na, Mdm2  H$s ‘mÌm dÝ` àH$ma H$s H$mo{eH$mAm|
‘| AOm{S>aH$mB{Q>Z CnMma na H$‘r AmB©, bo{H$Z p53

ZH$mamË‘H$ H$mo{eH$mAm| ‘| Mdm2  Ho$ Cƒ ~ogb ñVam|
H$mo XoIm J`m, Omo AOm{S>aH$mB{Q>Z CnMma na H$‘r
Zht hþB© Wr& h‘Zo `h ^r nm`m {H$ dÝ` H$mo{eH$mAm|
({MÌ 1 Or) ‘| AOm{S>aH$mB{Q>Z Ho$ CnMma Ho$ H$maU
p53 Ho$ ñVa ‘| d¥{Õ hþB© Wr& ò Am§H$‹S>o ~VmVo h¢ {H$
AOm{S>aH$mB{Q>Z Ûmam ‘Ü`ñW H$mo{eH$m ‘¥Ë`w H$s àoaU
p53 Ho$ g{H«$`U go g¨~§{YV Zht Wr&

NF-êBNF-êBNF-êBNF-êBNF-êB AOm{S>aH$mB{Q>Z -‘Ü`ñW H$mo{eH$m ‘¥Ë ẁ H$mo
~MmVm h¡& ̀ h nw{ï> H$aZo Ho$ {bE {H$ Š`m NF-êB H$m
g̈X‘Z AOm{S>aH$mB{Q>Z-‘Ü`ñW H$mo{eH$m ‘¥Ë ẁ ‘| em{‘b
h¡, h‘Zo p65 Ho$ gmW H$mo{eH$mAm| H$mo g¨H«${‘V {H$`m h¡
Am¡a H$mo{eH$m ì`dhm`©Vm E‘Q>rQ>r gmBQ>moQ>m°Šgr{gQ>r
Am‘mnZ Ho$ gmW Am‘mnZ Wm& amoJdmhH$ Q´m§g’o$ŠQ>oS>
H$mo{eH$mAm| ‘| AμOm{XamM{Q>Z CnMma H«$‘e… 47%

(p<0.005)  Am¡a 66% (p<0.01) H$mo{eH$m ‘¥Ë ẁ 36 Am¡a 48

K§Q>o na {XIm`m J`m h¡, O~{H$, p65-Q´m§g’o$ŠQ>oS>
H$mo{eH$mAm| ‘|, AOm{S>aH$mB{Q>Z H$mo{eH$mAm| H$s ‘m¡V
H$s EH$ ~‹S>r ‘mÌm H$mo ào[aV H$aZo ‘| Ag‘W© Wm CnMma
Ho$ {H$gr ̂ r g‘` ({MÌ 1 EM)& ̀ o Am§H$‹S>o Xem©Vo h¢ {H$
AOm{S>aH$mB{Q>Z -‘Ü`ñW H$mo{eH$m ‘¥Ë ẁ ‘w»` ê$n go
NF-êB Ho$ {d{Z`‘Z na {Z ©̂a H$aVr h¡&

Bg AÜ``Z ‘|, h‘ à‘wI {g¾qbJ AUwAm| Ho$
gmW AOm{S>aH$mB{Q>Z Ho$ AmpÊdH$ A§V:{H«$`m H$s ImoO
H$a aho h¢ Omo nmÌo Am¡a {g{bH$mo Ñ{ï>H$moUm| ‘| Q>çy‘a
H$mo{eH$m ‘¥Ë ẁ H$m H$maU ~ZVo h¢& nhbr ~ma Ho$ {bE,
h‘ {XImVo h¢ {H$ Cg AOm{S>aH$mB{Q>Z go Mdm2 H$mo
~m§Ym OmVm h¡ Am¡a p53 Ho$ Mdm2 H$s ‘Ü`ñWVm {JamdQ>
amoH$Vm h¡& O~{H$, H$mo{eH$m ‘¥Ë`w p53 na {Z^©a
Zht h¡ Am¡a BgHo$ ~OmE, AOm{S>aH$mB{Q>Z ‘w»` ê$n go
AmB©Ho$Ho$ g{H«$`U Ho$ àË`j AdamoY go H$mo{eH$m
‘¥Ë ẁ H$mo ‘Ü`ñW H$aVm h¡& ̀ h AÜ``Z AOm{S>aH$mB{Q>Z
H$s {H«$`m Ho$ {bE EH$ `m§{ÌH$ A§VÑ©{ï> àXmZ H$aVm h¡
Am¡a Bgo J¡a-H$m`m©Ë‘H$ p53  Ho$ gmW Q>çy‘a H$mo b{jV
H$aZo ‘| EH$ à~b H$s‘moWoa¡ß ỳ{Q>H$ EO|Q> Ho$ ê$n ‘|
àñVw§V H$aVm h¡&
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2) Am°J}Zmo{Q>Z na AmYm[aV Am°Jm}‘oQ>¡{bH$ E§Q>r H¢$ga
`m¡{JH$m| H$m {dH$mg&

H$s‘mo H¢$ga Woa¡nr Ho$ joÌ ‘| EH$ AmemOZH$ H$m ©̀Zr{V
Ho$ ê$n ‘| ‘mZm OmVm h¡ Am¡a Q>çy‘a JR>Z H$s à{H«$`m H$mo
amoH$Zo ̀ m nbQ>Zo na H$m’$s Ü`mZ {X`m OmVm h¡& 2-{(B©)
-4-hmBS´moŠgr-3-[(B©)-4-(E[ab) Bå`yZmo‘o{Wb]

’o${Zb{S>O|`b l} ~|OmoBH$ E{gS>  (LnHH’; n = 2-8) Ho$
gmV ZE {S>ã ỳ{Q>pëQ>Z (IV) `m¡{JH$m| Ho$ g¨ûcofU Am¡a
ñnoŠQ´moñH$mo{nH$ JwU gm‘mÝ` gyÌ {[Bu

2
Sn(LnH)]

2
O}

2
 (1-

7) Ho$ gmW [anmoQ>© {H$`m J`m h¡& ‘w»` àýo `h h¡ {H$
H¢$ga Ho$ {bE ‘m¡OyXm H$s‘moWoa¡no{Q>H$ XdmAm| Ho$ {bE
Am°Jm}‘oQ>¡{bŠg H$m ’o$amogo{Zb-Am°Jm}{Q>Z g῭ moOZ ~ohVa
{dH$ën h¡ `m Zht& {S>ã ỳ{Q>pëQ>Z (IV) `m¡{JH$m| H$s

{MÌ 1.  AOm{S>aH$mB{Q>Z Mdm2 H$mo H$‘ H$aHo$ H$mo{eH$m ‘¥Ë ẁw H$mo ào[aV H$aVm h¡, bo{H$Z NF-kB  Zht Am¡a An[ad{V©V
p53& H$B© H$mo{eH$m àH$ma (5000/ 96 dob  dmbr ßboQ> ‘| VrZ JwZm) AÀN>r Vah go g¨d{Y©V Wo Am¡a 72 K§Q>o Ho$ {bE
AOm{S>aH$mB{Q>Z Ho$ {d{^Þ gm§ÐVm Ho$ gmW B§Š ỳ ~oQ> {H$E JE Wo& E‘Q>rQ>r Am‘mnZ H$m CnMma {H$`m J`m Am¡a H$mo{eH$m ‘¥Ë ẁ
Ho$ à{VeV ‘| g¨Ho$V {X`m J`m, CnMma Z H$s JB© H$mo{eH$mAm| Ho$ ‘yë` H$mo 0% H$mo{eH$m ‘¥Ë ẁ Ho$ ê$n ‘| XoIVo hþE& à`moJ H$‘
go H$‘ VrZ ~ma Xmoham`m J`m Wm Am¡a S>oQ>m ± EgB©E‘ Ho$ ê$n ‘| ßbm°Q> {H$`m J`m Wm& ***P < 0.00 (EH$ Va’$m EZmodm Am¡a
Qw>H$s Ho$ H$B© VwbZm narjU) (E). HepG2 H$mo{eH$mAm| H$m CnMma AOm{S>aH$mB{Q>Z H$s {d{^Þ gm§ÐVm Ho$ gmW {H$`m J`m Wm,
{Og‘| 72 K§Q>o Ho$ {bE 0 go 200 ‘mBH«$moZ VH$ Am¡a nrEAmanr Am¡a H$mñnog 8 Ho$ ŠbrdoO nyao H$mo{eH$m {ZîH$fm] H$m Cn`moJ H$aHo$
doñQ>§Z© ãbm°Q> Ûmam {H$E JE Wo& (~r). HepG2 H$mo{eH$mAm|, 72 K§Q>o Ho$ {bE AOm{S>aH$mB{Q>Z H$s ~‹T>Vr gm§ÐVm Ho$ gmW CnMma
{H$`m J`m Wm 30  {‘ZQ> Ho$ {bE ‘bmBd E§S> S>oS>’ Am‘mnZ g‘mYmZ Ho$ gmW B§Š¶y~oQ> {H$E JE Wo& H$mo{eH$mAm| H$mo âbmoamog|g
‘mBH«$moñH$mon Ho$ VhV XoIm J`m Wm& Enm°ßQ>m°{Q>H$  H$mo{eH$mAm| (bmb a§J) Am¡a Or{dV H$mo{eH$mAm| H$s g¨»`m (ham a§J) (gr1).
HepG2 H$mo{eH$mAm| H$mo EZopŠgZ dr-nrB© Am¡a 7-EES>r Am¡a âbmo gmBQ>mo‘oQ´r (gr 2) Ho$ gmW 48 K§Q>o A{^a§OZ Ho$ {bE
AOm{S>aH$mB{Q>Z Ho$ {d{^Þ gm§ÐVm Ho$ gmW CnMma {H$`m J`m Wm& AbJ-AbJ g‘` Ho$ {bE HepG2 H$mo{eH$mAm| H$m 100
‘mBH«$moZ AOm{S>aH$mB{Q>Z Ho$ gmW CnMma {H$`m J`m Wm& {d{^Þ g‘` Ho$ {bE AOm{S>aH$mB{Q>Z -CnMma H$mo{eH$mAm| Ho$ na‘mUw
{ZH$mbZo go B©E‘EgE Ûmam p53 S>rEZE ~§YZH$mar H$m Am‘mnZ {H$`m J`m Wm& (S>r).   ’$m°ñ’$mo-p53 (Ser-46 Am¡a -15), p53
Am¡a GAPDH H$mo doñQ>Z© ãbm°Q> Ûmam AOm{S>aH$mB{Q>Z ({d{^Þ gm§ÐVm) Am¡a S>m°Šgmò y©{~{gZ (5 ‘mBH«$moZ) CnMma H$mo{eH$mAm| ‘|
nyao H$mo{eH$m {ZîH$fm] go ‘mnm OmVm Wm (B©). p53 Mdm2 H$s CnpñW{V ‘| AOm{S>aH$mB{Q>Z Ho$ gmW Amodab¡n& Mdm2 hëHo$
gm`Z a§J, hao a§J ‘| p53, Zrbo a§J ‘| AOm{S>aH$mB{Q>Z ‘| g¨Ho$V {X`m J`m h¡& S>m°qH$J ‘| àmá gm‘mÝ` Adeof nrbo a§J ‘| {M{•V
hmoVo h¢²& (E’$). AmBgmoOo{ZH$ HCT116 H$mo{eH$mAm| H$m CnMma 72 K§Q>o Ho$ {bE AOm{S>aH$mB{Q>Z Ho$ {d{^Þ gm§ÐVm Ho$ gmW {H$`m
J`m Wm& Mdm2 Am¡a p53 H$mo doñQ>Z© ãbm°Q> Ûmam S>ãë ỳgrB© go ‘mnm J`m Wm& (Or) OrEnrS>rEM bmoqS>J {Z §̀ÌU Ho$ ê$n ‘|
BñVo‘mb {H$`m J`m Wm& 3 K§Q>o YwbmB© Am¡a 12 K§Q>o Ho$ {bE g¨d{Y©V, dmhH$, p65, Am¡a NF-êB-ë ỳH$gr’o$aog g¨aMZmAm| Ho$ gmW
g¨H«${‘V AmBgmoOo{ZH$ HCT116  H$mo{eH$mAm|, EH$ AbJ g‘` Ho$ {bE 100 ‘mBH«$moZ AOm{S>aH$mB{Q>Z Ho$ gmW CnMma {H$`m J`m
Wm& H$mo{eH$m ‘¥Ë ẁO E‘Q>rQ>r Am‘mnZ Ûmam ‘mnm J`m Wm Am¡a à{VeV ‘| g¨Ho$V {X`m J`m Wm&(EM)
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g̈aMZm 1-3, 6 Am¡a 7 EH$b {H«$ñQ>b EŠg-ao {H«$ñQ>bmoJ«m’$s
go àmá H$s JB© Wr Omo gm‘mÝ` b¡S>a-àH$ma H$s g¨aMZm
H$mo Xmo E§S>mo- Am¡a Xmo EŠgmo-EgEZ EQ>åg ({MÌ 2 E)
Ho$ gmW àH$Q> H$aVr h¡& Q>çy‘o[aOo{ZH$ à{V{H«$`m H$mo
{Z §̀{ÌV H$aZo Ho$ {bE {S>ã ỳ{Q>pëQ>Z (IV) `m¡{JH$m| Ho$
à^md H$mo ñnï> H$aZo Ho$ {bE, E 375 ‘mZd ‘oboZmo‘m
H$mo{eH$mAm| H$mo {S>ã`y{Q>pëQ>Z (IV) `m¡{JH$m| Ho$ {d{^Þ
gm§ÐVm Ho$ gmW B§Š ỳ~oQ> {H$`m J`m Wm Am¡a H$mo{eH$m
ì`dhm ©̀Vm H$m AZw‘mZ bJm`m J`m Wm& bmb-A{^a§{OV
H$mo{eH$mAm| Ûmam {XImB© JB© H$mo{eH$m ‘¥Ë`w H$mo BZ
`m¡{JH$m| ({MÌ 2 ~r) Ûmam gm§ÐVm na {Z ©̂a VarHo$ go
~‹T>m`m J`m Wm& E‘Q>rQ>r Am‘mnZ Ûmam {ZYm©[aV H$mo{eH$m
ì`dhm ©̀Vm H$m AdamoY BZ `m¡{JH$m| Ûmam gm§ÐVm {Z ©̂a
VarHo$ go ~‹T>m`m J`m Wm Am¡a BZ ̀ m¡{JH$m| ‘| 6  ‘| ~hþV
A{YH$ j‘Vm {XImB© JB© Wr& IC
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 ‘mZ, E‘Q>rQ>r Am‘mnZ

S>oQ>m go {ZYm©[aV AZwgma, EZE‘ ‘| g¨Ho$V {XE JE Wo&
H$mo{eH$m ‘¥Ë ẁ H$mo H$mñnog 8 ŠbodoO ({MÌ 2 gr), Am¡a
`m¡{JH $6 ({MÌ 2 S>r) Ûmam nrEAmanr ŠbodoO Ûmam
g‘{W©V {H$`m J`m Wm& p53 H$s ŷ{‘H$m, EH$ Q>çy‘a
gàoga {Q>Z-‘Ü`ñW H$mo{eH$m ‘¥Ë ẁ na {ZYm©[aV {H$`m
J`m Wm& {S>ã ỳ{Q>pëQ>Z (IV) `m¡{JH$m| ‘| HCT116 p53

dÝ`O àH$ma Ho$ gmW-gmW HCT116 p53  ‘| H$mo{eH$m
‘¥Ë ẁ H$s d¥{Õ [HCT116 (p53-/-)]  H$mo{eH$mAm| ({MÌ 2 B©)
H$mo Im[aO H$a {X`m& ò Am§H$‹S>o gm‘y{hH$ ê$n go gwPmd
XoVo h¢ {H$ {Q>Z-‘Ü`ñW H$mo{eH$m ‘¥Ë ẁ ‘| p53 H$s H$moB©
ŷ{‘H$m Zht h¡& {S>ã ỳ{Q>pëQ>Z (IV) ̀ m¡{JH$ 6 H$mo gm§ÐVm-

{Z ©̂a VarHo$ ({MÌ 2 E’$) ‘| EH$ {P„r ~§YZH$mar
âbmoamog|g Om§M, {S>’o${ZbhoŠgm{Q´{`Z (S>rnrEM) Ho$
~§YZH$mar H$mo H$‘ H$aZo Ho$ {bE {XIm`m J`m Wm&
S>m°Šgmo`y{~{gZ Am¡a AmobopÝS´Z H$m BñVo‘mb {P„r
‘mBH«$mo{dñH$mo{gQ>r EO|Q>m| H$mo ~XbZo Ho$ {bE gH$mamË‘H$
{Z §̀ÌU Ho$ ê$n ‘| {H$`m OmVm Wm& ò Am§H$‹S>o ~VmVo h¢
{H$ H$mo{eH$m {P„r H$s gyú‘OrdVm H$mo ~XbZo Ho$ {bE
{S>ã ỳ{Q>pëQ>Z `m¡{JH$ 6 ~hþV à~b h¡&

{S>ã ỳ{Q>pëQ>Z (IV) ̀ m¡{JH$ 6 Zo 565 EZE‘ na A{YH$V‘
CËgO©Z {XImE O~ Bgo 500 go 700 EZE‘ VH$ ñH¡$Z
{H$`m J`m Wm, âbmoar‘rQ>a ({MÌ 2Or1) ‘| 512 EZE‘
na CÎmoOZm Va§J X¡Ü ©̀ H$mo ~ZmE aIm J`m Wm& Bgr
Vah, CËgO©Z A{YH$V‘ 512 EZE‘ Ho$ ê$n ‘| {ZYm©[aV
{H$`m J`m Wm O~ ̀ h 400 go 550 EZE‘ Ho$ ~rM ñH¡$Z

{H$`m J`m Wm, CËgO©Z A{YH$V‘ 565 EZE‘ ({MÌ
2Or2) na aIm J`m Wm& H$mo{eH$mAm| H$mo `m¡{JH$ 6  Ho$
gmW B§Š ỳ~oQ> {H$`m J`m Am¡a {’$a {d{^Þ g‘` Ho$ {bE
CËgO©Z Am¡a CÎmoOZm A{YH$V‘ hmoZo H$mo Ü`mZ ‘| aIVo
hþE EH$ H§$’$moH$b ‘mBH«$moñH$mon Ho$ VhV H$ënZm H$s
OmVr h¡& `m¡{JH$ 6  H$m Am°Q>mo âbmoamog|g 8 K§Q>o Ho$ {bE
XoIm J`m Wm Am¡a `h H$mo{eH$mAm| ({MÌ 2Or3) ‘|
B§Š ỳ~oeZ Ho$ ~mX Jm`~ hmo J`m& ̀ o Am§H$‹S>o ~VmVo h¢ {H$
`m¡{JH$ 6  Am°Q>mo-à{VXr{á Am¡a B§Š ỳ~oeZ Ad{Y na
H$mo{eH$mAm| Ho$ A§Xa {ZpîH«$` / An[ad{V©V {XImVm h¡&

àH$meZ :

ghH$‘u g‘rjm n[ÌH$mE§

(i) 2017 ‘| àH$m{eV emoY nÌ

1. ~mgw ~m¡b Q>r Eg, Ho$hr nr, Sw>Wr E, JwÀN>¡OV EZ,
a{dàH$me EZ, ‘moIm‘V‘ Ama ~r, ‘Þm Eg Ho$,
Aa‘mVm EZ, ñH$mono{bQ>r E‘, dm§J Ama, Am¡a E§JbQ>©
ỳ (2017) qgWo{gg, ’$moQ>mo{’${OH$b àmonQ>uμO E§S>

ñQ́ŠMg© Am°’$ Am°J}Zmo{Q>Z - er’$ ~o{gg ̀ y{Q>bmBqOJ
Eamo‘o{Q>H$ A‘rZmo E{gS> ’«$m°‘ X {Mab nyb E§S>
Edoë ỳEeZ Am°’$ X ~m`mobm°{OH$b ng©nopŠQ>d Am°’$
E {Q´’o${ZpëQ>Z H$ånmC§S>. OZ©b Am°’$ Am°J}{ZH$
~m`moHo${‘ñQ´r 168: 76-89.

2. ~mgw ~m¡b Q>r Eg, XÎmm S>r, Sw>Wr E, JwÀN>¡V EZ,
amoMm ~r Or E‘, ½ ỳS>og S>m {gëdm E‘E’$gr,
‘moIm‘V‘ Ama ~r, a{dàH$me EZ, Am¡a ‘Þm Eg
Ho$ (2017) Ý ỳ {S>~w{Q>pëQ>Z (4) boS>g© : qgWo{gg,
ñQ´ŠMg© E§S>, Am°pßQ>‘mBOoeZ E§S> Edoë ỳeEeZ Am°’$
gmBQ>moQ>mopŠgH$ nmoQ>|{e`b Eåbm°B>§J E375 (‘oboZmo‘m)
E§S> EMgrQ>r116 (H$mobZ H$m{g©Zmo‘m) gob bmB§g
BZ {dQ´mo. OZ©b Am°’$ BZ Am°J}{ZH$ ~m`moHo${‘ñQ´r
166: 34-48.

3. d‘m© EZ, Am¡a ‘Þm  Eg Ho$. (2017) EO
nmoQ>|{eEQ²g gob S>oW BZ p53 ZoJo{Q>d goëgS> dm`m
AnaoJwboeZ Am°’$ EZE’$-H$mßnm` ~r E§S> Bånò a‘|Q>
Am°’$ Am°Q>mo’o$Or. OZ©b Am°’$ gobwba {’${O`mobm°Or
232(12): 3598-3610

(ii)2017 ‘| àH$m{eV emoY nÌ (eyÝ¶)
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(iii) 2018 ‘| àog ‘| àH$meZ (31 ‘mM© 2018 VH$)

1. Jwám nr, O¡Xr EEM, ‘Þm EgHo$.*  (2018) gàoeZ
Am°’$ AmB©Ho$Ho$, ~Q> Zm°Q> EpŠQ>doeZ Am°’$ p53 BO

{MÌ 2. Am°J}Zmo{Q>Z `m¡{JH$ {P„r VabVm H$mo H$‘ H$aZo Ho$ ‘mÜ`‘ go H$mo{eH$m ‘¥Ë ẁ H$mo ào[aV H$aVm h¡& gm‘mÝ` b¡S>a-àH$ma
H$s g¨aMZm Xmo E§S>mo- Am¡a Xmo EŠgmo-EgEZ na‘mUwAm| H$mo {S>ã ỳ{Q>pëQ>Z (IV) `m¡{JH$m| ‘| {M{ÌV {H$`m J`m h¡& (E). E375
H$mo{eH$mAm| H$mo Sw>ßbrHo$Q> ‘| 72  K§Q>o Ho$ {bE {S>ã ỳ{Q>pëQ>Z (IV) `m¡{JH$m| Ho$ {d{^Þ gm§ÐVm Ho$ gmW CnMma {H$`m J`m Wm Am¡a
E‘Q>rQ>r Am‘mnZ {H$`m J`m Wm Am¡a H$mo{eH$m ‘¥Ë ẁ Ho$ à{VeV ‘| g¨Ho$V {X`m J`m Wm& (~r). H$mo{eH$mAm| H$m 24 K§Q>o Ho$ {bE
{S>ã ỳ{Q>pëQ>Z (IV) `m¡{JH$ 6 Ho$ {d{^Þ gm§ÐVm Ho$ gmW CnMma {H$`m J`m Wm& nyao H$mo{eH$m {bgoQ> V¡̀ ma {H$E JE Wo Am¡a ~mX
‘| H$mñnog-8 Ho$ {bE E§Q>r-H$mñnog 8 E~r H$m Cn`moJ H$aHo$ Om§M H$s JB©& (gr) Am¡a nrAmanr ŠbodoO (S>r) O¡gm {H$ n{ü‘r
ãbm°Q> Ûmam {ZYm©[aV {H$`m J`m h¡& BZ ãbm°Q²g H$mo Q>çy~w{bZ Ho$ {bE X~m`m J`m Wm& HCT116 (p53 dÝ` Am¡a  p53-/-)
H$mo{eH$mAm| H$mo Sw>ßbrHo$Q> ‘| 72 K§Q>o Ho$ {bE {S>ã ỳ{Q>{bZ (IV) `m¡{JH$m| H$s {d{^Þ gm§ÐVm Ho$ gmW CnMma {H$`m J`m Wm&
H$mo{eH$m ì`dhm ©̀Vm E‘Q>rQ>r Am‘mnZ Ûmam Am‘mnZ Wm Am¡a à{VeV ‘| H$mo{eH$m ì`dhm ©̀Vm Ho$ AdamoY ‘| g¨Ho$V {X`m& (B©)
E375  H$mo{eH$mAm| H$mo 37 {S>J«r gopëg`g ‘| 4 K§Q>o na `m¡{JH$ 6 Ho$ {d{^Þ gm§ÐVm Ho$ gmW CnMma {H$`m J`m Wm& YmoZo Ho$ ~mX,
S>rnrEM (1nrE‘) àË òH$ dob ‘| Omo‹S>m J`m Wm, Am¡a g^r Q>çy~m| H$mo {hbmZo Ho$ gmW 2 {S>J«r Ho$ {bE 37 {S>J«r gopëg`g na aIm
J`m Wm& YmoZo Ho$ ~mX, H$mo{eH$mE§ 365 EZE‘ na CÔr{nV H$s JB© Wt, Am¡a CËgO©Z ñnoŠQ´‘ 430 EZE‘ na ‘mnm J`m Wm&
âbmoamog|g ñnoŠQ´‘ 430 EZE‘ na XO© {H$`m J`m Am¡a {XIm`m J`m& (E’$). AmobopÝS´Z (100 EZE‘) Am¡a S>m°Šgmò y©{~{gZ (1

‘mBH«$moZ) H$mo YZmË‘H$ {Z §̀ÌU Ho$ ê$n ‘| BñVo‘mb {H$`m J`m Wm& âbmo[a‘rQ>a ‘| `m¡{JH$ 6 Ho$ 100 ‘mBH«$moZ H$m Cn`moJ H$aHo$
CÔrnZ Am¡a CËgO©Z A{YH$V‘ {ZYm©[aV {H$`m J`m Wm& (Or 1 Am¡a Or 2) E375 H$mo{eH$mAm| H$mo 4 K§Q>o Ho$ {bE `m¡{JH$ 6
Ho$ 1 ‘mBH«$moZ Ho$ gmW B§Š ỳ~oQ> {H$`m J`m Wm Am¡a {’$a 3 ~ma dm°e {H$`m OmVm Wm& H$mo{eH$mAm| H$mo VmOm ‘mÜ`‘ ‘| g¨d{Y©V
{H$`m J`m Wm Am¡a H§$’$moH$b ‘mBH«$moñH$mon Ho$ VhV XoIm J`m : bmb à{VXr{á Ho$ {bE 512 EZE‘ Am¡a CËgO©Z 620 EZE‘ na
CÎmoOZm; hao a§J H$s à{VXr{á Ho$ {bE 470 EZE‘ Am¡a CËgO©Z 565 EZE‘ na CÔrnZ  {H$`m J`m& B‘oOm| H$mo AbJ-AbJ g‘`
Ho$ {bE Xem©`m J`m h¡ (Or 3)&

[agnm°pÝg~b ’$m°a gob S>oW ‘o{S>E{Q>S> ~m` ZoMwabr
AH$[a¨J Am°Šgrb{S>OoS> Q>oQ´mZm°{Q©́Q>oanoZm°BS>. OZ©b
Am°’$ goë ỳba ~m`moH¡${‘ñQ´r 8 ‘B© 2018. S>rAmoAmB©
:  10.1002/jcb.26879. (‘wÐU go nhbo B©-àH$meZ)
nrE‘AmB©S>r : 29738082
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ñVZr AmZwd§{eH$s $à¶moJembm
{dH$mgmË‘H$ nmWdoO H$s AmYma ŷV AZwOZZr¶ {H«$¶m{d{Y¶m±

g¨H$m¶ g§Ord Imogbm ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ aMZm amoeZ Xod d[aîR> AZwg¨YmZ AÜ¶oVm (‘B© 2017 VH$$)
BpåV¶mO ¶mgrZ d[aîR AZwg¨YmZ AÜ¶oVm
Vwfmam Wm‘~Z d[aîR AZwg¨YmZ AÜ¶oVm (‘B© 2017 VH$$)
am‘rgoÅ>r amOrd d[aîR AZwg¨YmZ AÜ¶oVm
{dnbd dr AJ«dmb d[aîR AZwg¨YmZ AÜ¶oVm
Aå~o àgmX {×doXr H${ZîR AZwg¨YmZ AÜ¶oVm
AZwZ¶ {gÝhm H${ZîR AZwg¨YmZ AÜ¶oVm (OwbmB© 2017  go$$)

AÝ` gXñ¶ E‘ lrb{bVm VH$ZrH$s A{YH$mar I$
‘mohå‘X hgZ à¶moJembm ghm¶H$

gh¶moJH$Vm© Jm¶Ìr am‘mH¥$îUm AmB©Eb~rEg, ZB© {X„r
eoIa ‘m§S>o EZgrgrEg, nwUo
amHo$e {‘lm grgrE‘~r, h¡Xam~mX
{dZ¶ Ho$ ZÝXrHy$ar EZAmB©AmB©, ZB© {X„r
nr ZmJamOm OoEZgrEEgAma Am¡a AmB©AmB©Eggr, ~¢Jbmoa
e{‘©îR>m ~ZOu ¶yAmoEM, h¡Xam~mX
‘§Owbm lrWaU ¶yAmoEM, h¡Xam~mX

n[a¶moOZm 1: ‘mVm-{nVm Ho$ Ebrbm| H$mo AbJ H$aZo
Ho$ {bE E{nOoZo{Q>H$ Bpåà§Q> Ho$ ê$n ‘| {deof H«$mo‘¡{Q>Z
g¨aMZmE§

Bg à{VdoXZmYrZ df© H o $ àmaå^ VH$ {H$E
JE H$m¶© H$m gmam§e (‘mM© 31, 2017 VH$)

h‘Zo nhbo Myhm| Ho$ EH$ Zm°H$-AmCQ> VZmd Ho$ H$m`m©Ë‘H$
{dûcofU H$m àXe©Z {H$`m Wm, {Og‘| {N>{ÐV Ý ỳamoZ¡{Q>Z
OrZ H$m Xygam B§Q´m°Z Wm Omo BgHo$ E§S>moOoZg bmoH$g ‘|
NeoR -H¡$goQ> Ûmam à{VñWm{nV {H$`m J`m Wm& {nN>bo
dfm] ‘| h‘Zo {N>{ÐV Ý ỳamoZ¡{Q>Z OrZ Am¡a BgHo$ {’$ZmoQ>mB{nH$
n[aUm‘m| H$s A{^ì`{º$ na Bg à{VñWmnZ Ho$ à^md H$s
Om§M H$s Wr&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1  Aà¡b, 2017- 31 ‘mM©, 2018)

NNÄINNÄINNÄINNÄINNÄI2  Myhm| H$m CËnmXZ Am¡a {deofVm

NNÄI2 (NeoR+) Myhm| ‘| Ý ỳamoZ¡{Q>Z Ho$ Xygao B§Q´m°Z Ho$ ñWmZ
na {Z`mo‘mB{gZ à{VamoYr H¡$goQ> ({Z`moAma) ‘m¡OyX Wm&
Bg g¨̂ mdZm H$mo AñdrH$ma H$aZo Ho$ {bE {H$ Ý ỳamoZ¡{Q>Z

Ho$ E{b{bH$ {‘g aoJwboeZ NeoR H$s CnpñW{V Ho$ H$maU
Wm, h‘Zo BZ Myhm| H$mo H«$s-arH$m°å~rZoO Ho$ gmW Myhm| H$mo
nma H$aHo$ NNÄI2/NeoR+ Myhm| H$mo nma H$aHo$ 129-alpl tm1 (cre)

Nagy H$mo ì`º$ {H$`m&

Ý ỳamoZ¡{Q>Z A{^ì`{º$ na Ý ỳamoZ¡{Q>Z {ÛVr` B§Q́moZ hQ>mZo Ho$
à^md H$s Om§M H$aZo Ho$ {bE hmo‘moOmBJmog ̀ m {df‘ ẁ½‘Or
NNÄI2  Myhm| H$mo C57BL/6J  Ho$ gmW S>ãë ỳQ>r, nrHo$Amo,
E‘Ho$Amo Am¡a EMOoS NNÄI2  Myhm| H$mo CËnÞ H$aZo Ho$
{bE nma {H$`m J`m Wm& S>ãë ỳQ>rB©, nrHo$Amo, E‘Ho$Amo
Am¡a EMOoS> NNÄI2  Myhm| Ho$ ‘pñVîH$ Am¡a «̂yU (13.5

S>r.nr.gr.) go n¥WH$ AmaEZE na {H$E JE ‘mÌmË‘H$
AmaQ>r-nrgrAma ‘| nrHo$Amo Am¡a EMOoS>  NNÄI2  Myhm| ‘|
Ý ỳamoZ¡{Q>Z H$s H$moB© A{^ì`{º$ Zht {XImB© JB©, O~{H$
Ý ỳamoZ¡{Q>Z H$s A{^ì`{º$ E‘Ho$Amo NNÄI2 Myhm| ({MÌ 1
E) ‘| A{Z §̀{ÌV hmoZo H$m g¨Ho$V H$aVm h¡ {H$ gm‘mÝ`
Vm¡a na ì`º$ n¡V¥H$ Ebrb go Xygao B§Q´m°Z H$mo hQ>mZo go
Ý ỳamoZ¡{Q>Z A{^ì`{º$ H$s hm{Z hmoVr h¡& O~{H$, ‘mV¥
Ebrb go Ý ỳamoZ¡{Q>Z ‘| Xygao B§Q´moZ hQ>mZo go Ý ỳamoZ¡{Q>Z
A{^ì`{º$ na H$moB© à^md Zht n‹S>Vm h¡&
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B§qàQ> {Z §̀ÌU joÌ (AmB©grAma) Ebrb-{d{eï> S>rEZE
{‘WmBboeZ Am¡a {hñQ>moZ g̈emoYZ àmo’$mBb àX{e©V H$aVm
h¡& ̀ h Om§MZo Ho$ {bE {H$ Š`m Ý ỳamoZ¡{Q>Z Ho$ Xygao B§Q´m°Z
‘| AmB©grAma H$s BZ Amdí`H$ {deofVmAm|, n¡V¥H$ (nrHo$Amo
NNÄI2 Myhm|, Ho$db ‘mV¥ Ebrb na Xygao B§Q´m°Z Ho$ gmW)
Am¡a ‘mV¥ (E‘Ho$Amo NNÄI2 Myhm|, Ho$db n¡V¥H$ Ebrb
na Xygao B§Q´m°Z Ho$ gmW) {df‘ ẁ½‘Or NNÄI2 Myhm| H$s
Om§M Ý ỳamoZ¡{Q>Z Ho$ Xygao B§Q´m°Z ‘| S>rEZE {‘WmBboeZ
Am¡a {hñQ>moZ g¨emoYZ H$s pñW{V Ho$ {bE H$s JB© Wr&
Ý ỳamoZ¡{Q>Z {ÛVr` B§Q´m°Z H$s S>rEZE {‘WmBboeZ pñW{V
«̂yU (13.5d.p.c), ‘pñVîH$ Am¡a `H¥$V ‘| ~mBgë’$mBQ>

AZwH«$‘U Ûmam Om§M H$s JB© Wr& g^r VrZ D$VH$m| ‘|,
Ý ỳamoZ¡{Q>Z H$m Xygam n[aM` nrHo$Amo NNÄI2 Myhm| (nyar
Vah go ‘mV¥ Ebrb na ‘m¡OyX Xygam B§Q´m°Z) ‘| nyar Vah
go {‘WmBboQ> {H$`m J`m Wm, Am¡a E‘Ho$Amo NNÄI2 Myhm|
(Xygao n¡{Q´H$ Ebrb na Ho$db Xygam B§Q´m°Z) ‘|
AZ{‘WmBboQ>oS> Wm, {OgH$s VwbZm ‘| dÝ`m àH$ma Ho$
Myhm| (Xygao B§Q́m°Z Ho$ XmoZm| Ebrb) h¢ Omo 50% {‘WmBboeZ
(d`ñH$ ‘pñVîH$ Ho$ {bE {MÌ 1 ~r) {XImVo h¢& Bg
àH$ma, Ý ỳamoZ¡{Q>Z H$m Xygam n[aM` n¡V¥H$ Ebrb na

A{Z`{‘V hmoVm h¡ Am¡a ‘mV¥ Ebrb na {‘WmBboQ> {H$`m
OmVm h¡ {Og‘| g^r D$VH$m| H$s Om§M H$s OmVr h¡&

Ý ỳamoZ¡{Q>Z Ho$ Xygao H$s {hñQ>moZ g¨emoYZ àmoμ’$mBb H$s
Om§M H$aZo Ho$ {bE, H3K27me3, H3K9me3 ({ZpîH«$`
H«$mo‘¡{Q>Z {MpÝh), H3K4me2, H3K9ac Am¡a H3K4me3

(g{H«$` H«$mo‘¡{Q>Z {MÝh3) g¨emoYZm| Ho$ {bE ChIP H$mo
S>ãë ỳQ>r, nrHo$Amo Am¡a E‘Ho$Amo {df‘ ẁ½‘Or NNÄI2

Myhm| Ho$ ‘pñVîH$ D$VH$m| go AbJ H«$mo‘¡{Q>Z na AbJ
{H$`m J`m Wm& Ý ỳamoZ¡{Q>Z Xygam B§Q´moZ g{H«$` H«$mo‘¡{Q>Z
{MÝha O¡go H3K4me3, H3K4me2 Am¡a H3K9ac Ho$ gmW
ì`º$ n¡V¥H$ Ebrb na Ow‹S>m hþAm Wm Am¡a {ZpîH«$`
H«$mo‘¡{Q>Z {MÝhb O¡go H3K9me3 Am¡a H3K27me3  Ý ỳamoZ¡{Q>Z
({MÌ  1 gr) Ho$ gmBb|Q> ‘mV¥ Ebrb go Ow‹S>o Wo&

EH$ B§qàQ> hþE bmogmB© H$s E{nOoZo{Q>H$ pñW{V AmB©grAma
na {Z ©̂a h¡& AmB©grAma H$mo hQ>mZo go g¨~§{YV B§qàQ> hþE
ñWmZ na B§qàQ> hþE OrZ H$s S>rEZE {‘WmBboeZ Am¡a
{hñQ>moZ g¨emoYZ àmo’$mBb H$mo ~Xb {X`m J`m h¡& dÝ`H$
àH$ma Am¡a nrHo$Amo, E‘Ho$Amo Am¡a EMOoS> NNÄI2  Myhm|
Ho$ «̂yU (E13.5 d.p.c) go AbJ OrZmo{‘H$ S>rEZE na

{MÌ 1.  Ý ỳamoZ¡{Q>Z Xygam B§Q´moZ Ebrb-{d{eï> E{nOrZmoQ>mBn H$mo J«hU {H$`m& (E). Ý ỳamoZ¡{Q>Z ‘| d`ñH$ ‘pñVîH$ Am¡a
B©13.5 «̂yU (~r). Ho$ ‘mÌmË‘H$ dmñV {dH$ g‘` nrgrAma {dûcofÊ& Ý ỳamoZ¡{Q>Z Xygao B§Q´m°Z Ho$ {bE d`ñH$ ‘pñVîH$ go n¥WH$
S>rEZE na ~mBgë’$mBQ> AZwH«$‘U Ûmam S>rEZE {‘WmBboeZ {dûcofÊm& àË òH$ MH«$ joÌ Ho$ A§Xa EH$ EH$b grnrOr {S>Ý ỳpŠb`moQ>mBS>
H$m à{V{Z{YËd H$aVm h¡& AmonZ g{H©$b AZ{‘Wobo{Q>S> grnrOr g¨Ho$V H$aVm h¡ Am¡a ~§X gH©$b {‘WmBboQ>oS> grnrOr H$m
à{V{Z{YËd H$aVo h¢& gr) g¨Ho${VV {hñQ>moZ g¨emoYZm| Ho$ {bE {Mn {dûcofU H$‘ go H$‘ 3 O¡{dH$ à{VH¥${V`m| na à`moJ {H$E JE
Wo& nrHo$Amo - n¡V¥H$ {df‘`w½‘Or (J«o ~ma), E‘Ho$Amo - ‘mV¥ {df‘`w½‘Or (aoIm§{H$V ~mg©), NNÄI2  Myhm|& S>r&) B©13.5 ̂ «yU go
n¥WH$ S>rEZE na ~mBgë’$mBQ> AZwH«$‘U Ûmam Ý ỳamoZ¡{Q>Z à‘moQ>a Ho$ {bE S>rEZE {‘WmBboeZ {dûcofU& ZrMo Xr JB© ‘mZ g^r
grnrOr gmBQ>m| ‘| Am¡gV % {‘WmBboeZ h¢& B©.) ChIP g¨Ho$V {H$E JE {hñQ>moZ g¨emoYZ Ho$ {bE {dûcofU H$aVm h¡& H$‘ go H$‘
3 O¡{dH$ à{VH¥${V`m| na à`moJ {H$E JE Wo& S>ãë`yQ>r - dÝ`$ àH$ma (g’o$X ~mg©), nrHo$Amo - n¡V¥H$ {df‘`w½‘Or (J«o ~ma),
E‘Ho$Amo - ‘mV¥ {df‘`w½‘Or (aoIm§{H$V ~mg©), {df‘`w½‘Or (H$mbm ~mg©) NNÄI2 Myhm|& Ìw{Q> ~ma ‘mZH$ Ìw{Q> (EgB©E‘) H$m
à{V{Z{YËd H$aVo h¢& * p<0.05, **p<0.01, ***p<0.001, ****p < 0.0001.
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n¥WH$ OrZmo{‘H$ S>rEZE na S>rEgE {‘WmBboeZ H$s
narjm S>ãë ỳQ>rB© ({MÌ 1 S>r) H$s VwbZm ‘| nrHo$Amo Am¡a
EMOoS> NNÄI2  Myhm| ‘| Ý ỳamoZ¡{Q>Z à‘moQ>a {‘WmBboeZ
H$m bm^ {XImVr h¡& h‘mao ZVrOo ~VmVo h¢ {H$ Xygao
B§Q́m°Z H$mo hQ>mZo go EH$ Ebrb-{d{eï> VarHo$ go Ý ỳamoZ¡{Q>Z
à‘moQ>a S>rEZE {‘WmBboeZ ~Xb gH$Vm h¡&

n¡V¥H$ Ebrb go Ý ỳamoZ¡{Q>Z A{^ì`{º$ Ho$ ZwH$gmZ Ho$ gmW
g¨JV, h‘Zo  H3K9ac, H3K4me2 O¡go g{H«$` H«$mo‘¡{Q>Z
{MÝhm|o H$s g{H«$` hm{Z Am¡a nrHo$Amo Am¡a EMOoS> NNÄI2

Myhm| ({MÌ 1 B©) ‘| g̈X‘ZH$mar H«$mo‘¡{Q>Z {MÝh  H3K27me3

H$s àm{á ^r XoIr& h‘mao Am§H$‹S>m| go nVm MbVm h¡ {H$
{hñQ>moZ g¨emoYZm| ‘| n[adV©Z {deof ê$n go H3K9ac,

H3K4me2  Am¡a H3K27me3  Ý ỳamoZ¡{Q>Z à‘moQ>a ‘| BgH$s
A{^ì`{º$ Ho$ {d{Z`‘Z ‘| em{‘b h¡&

n[a¶moOZm 2 : g§H«$‘U Ho$ {bE hmoñQ> E{nOoZo{Q>³g

à{V{H«$¶m

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©

H$m gmam§e (31 ‘mM©, 2017 VH$)

h‘ ‘mBH$mo~¡ŠQ>r[a`m go AZw‘m{ZV EZH$mo{S>S> S>rEZE
‘oWmBbQ´m§g’o$aog (Amadr2966gr) Am¡a EH$ {hñQ>moZ
‘oWmBbQ́m§g’o$aog (Amadr1988) {Og‘| Zm°Z - Ho$Zmo{ZH$b
{d{Y ‘| nanmofr OrZmo‘ ‘| {‘WmBboQ> gmBQ>mogmBZg Am¡a
{hñQ>moZ EM3 H$s j‘Vm h¡& h‘Zo hmoñQ> SUV39H1 àmoQ>rZ
H$mo An[ad{V©V Am¡a ‘mBH$mo~¡ŠQ>r[a`b g¨H«$‘U Ho$ Xm¡amZ
ñWmZm§V[aV H$aZo Ho$ {bE ^r nhMmZ H$s Wr&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)

EH$ Ama§{^H$ à¶moJ ‘|, h‘Zo THP1  ‘¡H«$mo’o$O H$mo{eH$mAm|
(THP1  ‘¡H«$mo’o$O) ‘| AZoH$ {hñQ>moZ ‘o{Wb Q´m§g’$aoO
Am¡a S>r ‘o{Wbog H$s A{^ì¶{º$ ê$naoIm H$s Om§M H$s h¡
Omo E‘. ~mo{dg ~rgrOr g¨H«$‘U na hmoVr h¡, h‘Zo
SUV39H1 (KMT1A), {hñQ>moZ H3K9 ‘o{WbQ́m§g’$aog H$s
A{^ì¶{º$ ‘| d¥{Õ XoIr h¡& SUV39H1 (KMT1A), his-

tone H3K9 g¨H«${‘V H$mo{eH$mAm| ‘| A{V A{^ì`ŠV hmoZo
Ho$ Abmdm gmBQ>moßbmÁ‘ Am¡a H$mo{eH$m gVh ‘| àYmZ
Vm¡a na ñWmZrH¥$V nm`m J`m&

gmBQ>moßbmÁ‘ ‘| SUV39H1 ñWmZr`H$aU H$s AmJo H$s Om§M
go g̈Ho$V {‘bVm h¡ {H$ ̀ h ’¡$Jmogmo‘b A§e ‘| ñWmZr`H¥$V
Wm Ohm§ ̀ h ‘mBH$mo~¡ŠQ>r[a`b ~o{gbr ({MÌ 2 E) Ho$ gmW
A§V:{H«$̀ m H$aZo Ho$ {bE nm`m J`m Wm& SUV39H1 EH$

{hñQ>moZ ‘o{WbQ́m§g’$aog h¡ Omo ‘oO~mZ Zm{^H$ ‘| {deof ê$n
go {hñQ>moZ EM3 bmB{gZ 9 H$mo {‘WmBboQ> H$aVm h¡& h‘
’¡$Jmogmo‘ ‘| E‘. ~mo{dg ~rgrOr Ho$ gmW AnZo
H$mobmoH$bmBOoeZ Am¡a ~§YZ go qM{VV Wo& gm{hË` ‘| `h
kmV h¡ {H$ ‘mBH$mo~¡ŠQ>r[a`‘ Aë’$m-b¡{‘{ZZ Ho$ ‘mÜ`‘ go
H$mo{eH$mAm| H$mo ‘oO~mZ H$aZo Ho$ {bE ~mÜ` H$aVm h¡& Bg
A§V:{H«$̀ m ‘|, ‘mBH$mo~¡ŠQ>r[a`b àmoQ>rZ EM ỳnr~r Aë’$m-
b¡{‘{ZZ go Ow‹S>m hmoVm h¡ (HupB ̀ m Rv2986c H$mo b¡{‘{ZZ
~§YZH$mar àmoQ>rZ, {Ogo Eb~rnr ̂ r H$hm OmVm h¡)& {XbMñn
~mV `h h¡ {H$ HupB ‘mBH$mo~¡ŠQ>r[a`m go àmoQ>rZ H$s Vah
{hñQ>moZ h¡ Am¡a ̀ h ‘mBH$mo~¡ŠQ>r[a`b gmBQ>mogmob Am¡a H$mo{eH$m
{^{Îm XmoZm| ‘| ‘m¡OyX {XIm`m J`m h¡& SUV39H1 Am¡a E‘.
~mo{dg ~rgrOr bmBgoQ> Ho$ gmW ‘o{WbQ́m§g’o$ag Am‘mnZ,
EgEE‘ H$s CnpñW{V ‘| {‘WmBb g‘yh XmVm Ho$ ê$n ‘|
{dûcofU {H$̀ m J`m Wm, {OgH$m BñVo‘mb ‘moZmo / S>r
‘o{Wb bmB[gZ ̀ m Q́mB‘o{Wb bmB{gZ {d{eï> E§Q>r~m°S>r H$m
Cn`moJ H$aHo$ doñQ>Z© ãbm°qQ>J Ûmam {H$̀ m J`m Wm& HupB go
g̈~§{YV Ho$db EH$ ~¢S>, nyao ãbm°Q> ‘| nm`m J`m Wm O~
Q́mB‘o{Wb E§Q>r~m°S>r H$mo àmo~ ({MÌ 2 ~r) Ho$ ê$n ‘| BñVo‘mb
{H$̀ m J m̀ Wm& My§{H$ SUV39H1 ’¡$Jmogmo‘ ‘| ‘mBH$mo~¡ŠQ>r[a`b
~o{gbr go Ow‹S>m hþAm Wm, Bg{bE h‘Zo ̀ h ̂ r Om§M H$s {H$
Š`m `h Egmo{gEeZ SUV39H1 Ho$ gmW HupB Ho$ gmW
A§V:{H«$̀ m H$a ahm Wm, Q>rEMnr1 ‘¡H«$mo’o$O dÝ` àH$ma Am¡a
HupB CËn[adVu go g̈H«${‘V Wo ({Og‘| HupB OrZ hQ>m
{X`m J`m Wm, MtbÄhupB) E‘. Q>çy~aHw$bmo{gg H37Rv

{d ôX& dÝ` àH$ma E‘. Q>çy~aHw$bmo{gg H37Rv VZmd ‘|
SUV39H1 E§Q>r~m°S>r A{^a§OZ ‘m`H$mo~¡ŠQ>r[a`b ~o{g{b
(g’o$X aoIm Ûmam {M{•V), bo{H$Z MtbÄhupB  {d ôX
({MÌ 2 gr) ‘| Zht&

{hñQ>moZ EM 3 ‘| pñW{V 9 na SUV39H1 ‘o{WboQ²g bmB{gZ
h¡& E{‘Zmo E{gS> AZwH«$‘ àmê$n (Q>rHo$ - EAmaHo$ ---
- Ho$Enr) H$m Cn`moJ H$aZm {Og‘| H3K9 em{‘b h¡,
h‘Zo nm`m {H$ `h AmXe© Ho$db E‘. Q>çy~aHw$bmo{gg
EM ỳnr~r àmoQ>rZ (E{‘Zmo E{gS> 132 go 144, {MÌ 5 B©
Am¡a B©dr3E) ‘| ‘m¡OyX Wm& `h Om§MZo Ho$ {bE {H$
SUV39H1 H|$Ðr` EAmaHo$ ‘moQ>r’$ (Ho$ 138) Ho$ A§Xa
‘m¡OyX bmB{gZ ‘| EM ỳnr~r àmoQ>rZ H$mo {‘WmBboQ> H$aVm
h¡, {’$a go g῭ moOH$ 6XHis- HupB  ‘| 138 pñW{V na
bmB{gZ H$mo gmBQ>-{ZX}{eV CËn[adV©Z Ûmam Ebm{ZZ
(6XHis-HupBK138A-) ‘| n[ad{V©V {H$̀ m J m̀ Wm& 6XHis-

HupB ({MÌ D S>r) H$s VwbZm ‘| 6XHis-HupBK138A

CËn[adVu Ho$ {bE EM ỳnr~r {‘WmBboeZ Ho$ ñVa ‘|
EH$ ‘hËdnyU© H$‘r XoIr JB©&
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àH$meZ

2017 ‘|
1. Xod AmaAma, JUOr Ama, qgh Egnr, ‘hmqbJ‘

Eg, ~ZOu Eg, Imogbm Eg (2017) gmBQ>mo{gZ
{‘WobmBOoeZ ~m` S>rEZE‘Q>r2 ’o${g{bQ>o{Q>g
ñQ>ob{~{bQ>r EÊS> gdm©Bdb Am°’$ EMAmB©dr-1

AmaEZE BZ X hmoñQ>Z gob S>çy[a¨J B§’o$ŠeZ.
~m`moH¡${‘H$b OZ©b 474: 2009-2026

2018 ‘|

2. `mgrZ AmB©, Mm¡Yar E‘, lrWaU E‘, Imogbm
Eg. (2018)  {hñQ>mo>Z ‘o{WbQ´m§g’$aog nm{Q©>{gnoQ²g

BZ hmoñQ> {S>’|$g ~m` {‘{WboqQ>J ‘mBH$mo~¡ŠQ>rQ>[a`b
{hñQ>moZ bmBH$ àmoQ>rZ EM ỳnr~r B©E‘~rAmo OZ©b
7:183-200

3. AZda Q>r, goZ ~r, AJ«dmb Eg, ZmW Ama, nmR>H$
EZ, H$Q>moM E, E`mO E‘, VaohZn{V EZ, Imogbm
Eg, am‘mH¥$îUm Or. (2018) {S>’$a|{e`br aoJwbo{Q>S>
OrZ EŠgàoeZ BZ {¹$g|g d{g©g g|gog EÊS>
AmBS|>Q>r{’$Ho$eZ Am°’$ EAmaAmB©S>r5E EO E {¹$g|g
Egmo{gE{Q>S> ‘mH©$a. OZ©b Am°’$ gob {’${O`mobm°Or

233:3695-3712.

{MÌ 2. SUV39H1 bmB{gZ 138 na HupB H$mo Q´mB{‘WmBboQ>oS>> H$aVm h¡& E) E‘. ~mo{dg ~rgrOr ~o{g{b H$mo g¨H«${‘V
Q>rEMnr 1 ‘¡H«$mo’o$O Ho$ ’o$JmobmBgmogmo‘b A§e go n¥WH$ {H$`m J`m Wm Am¡a doñQ>Z© ãbm°qQ>J Ûmam SUV39H1 Ho$ {bE Om§M H$s JB©
Wr& gmBQ>moßbmpÁ‘H$ Am¡a ’o$Jmogmo‘b hmoñQ> àmoQ>rZ Ûmam àXyfU H$mo aÔ H$aZo Ho$ {bE, doñQ>Z© ãbm°Q> H$mo EbEE‘nr1(’o$Jmogmo‘b
‘mH©$a) Am¡a OrEnrS>rEM (gmBQ>moßbmpÁ‘H$ ‘mH©$a) Ho$ {bE Om§M H$s JB© Wr& OrAmaAmoB©Eb1, EH$ ‘mBH$mo~¡ŠQ>r[a`b àmoQ>rZ
~r) SUV39H1 Q´mB‘o{WboQ²g EM`ynr~r  Ho$ {bE ãbm°Q> H$s ^r Om§M H$s JB© Wr& nwZ… g¨`moOH$ E‘~rnr- SUV39H1 `m
~rEgE ({Z §̀ÌU) Am¡a E‘. ~mo{dg ~rgrOr bmBgoQ> H$mo EgEE‘ H$s CnpñW{V ‘| àH$Q> {H$`m J`m Wm, BgHo$ ~mX ‘moZmo / S>r
‘o{Wb bmBgmBZ (‘Ü` n¡Zb) `m Q´mB‘o{Wb bmBgmBZ (D$nar n¡Zb) {d{eï> E§Q>r~m°S>r Ho$ gmW doñQ>Z© ãbm°qQ>J {H$`m J`m Wm&
ãbm°Q> H$mo EM ỳnr~r E§Q>r~m°S>r Ho$ gmW ^r Xmo~mam àmo~ {H$`m J`m Wm& Q´mB‘o{Wb bmB{gZ E§Q>r~m°S>r Am¡a EM ỳnr~r E§Q>r~m°S>r
Ho$ {bE gm‘mÝ`rH¥$V {g¾b H$m AZwnmV n¡Zbm| Ho$ ZrMo {X`m OmVm h¡& gr. Q>rEMnr1 ‘¡H«$mo’o$O dÝ` àH$ma E‘. Q>çy~aHw$bmo{gg
H37Rv `m MtbÄhupB Cn ôXm| go g¨H«${‘V SUV39H1 àmoQ>rZ Ho$ ñWmZr`H$aU Ho$ {bE Om§M H$s JB© Wr& S>rAmB©gr ‘| XoIo
JE Hw$N> Am§V[aH$ ‘mBH$mo~¡ŠQ>r[a`b ~o{gbr H$s g’o$X aoIm go {M{•V {H$`m J`m h¡& H$mo{eH$mAm| H$mo S>rEnrAmB© Ho$ gmW
à{VñWm{nV {H$`m J`m Wm& ñHo$b ~ma - 5 ‘mBH«$moZ S>r&) nwZ… g῭ moOH$  6XHis-HupB- (Hup-WT-) m̀ 6XHis-
hupBK138A (HupB-K138A) àmo. E‘ ñ‘o½‘¡{Q>g (g~go ZrMo H$m n¡Zb) go ì`º$ Am¡a ewÕ àmoQ>rZ EgEE‘ H$s CnpñW{V ‘|
nwZ… g¨`moOH$ E‘~rnr-SUV39H1 (ZrMo go Xygam n¡Zb) Ho$ gmW B§Š ỳ~oQ> {H$`m J`m Wm, doñQZ© ãbm°Q>oS> Am¡a Q´mB‘o{Wb bmB{gZ
Am¡a HupB ({Z §̀ÌU) E§Q>r~m°S>r Ho$ gmW Om§M H$s JB©&
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 AmpÊdH$ H$mo{eH$m Ord {dkmZ$à¶moJembm
~¥hV^jH$mUwAm| ‘| g§Ho$V Q´>m§gS>³eZ Ho$ nmWdoO Ed§ Q²>¶y~aHw$bmo{gg ‘| nanmofr-amoJmUw H$s A§V:{H«$¶m

g¨H$m¶ g§JrVm ‘wImonmÜ¶m¶ ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ Jm¡a§mJmo àYmZ d[aîR AZwg¨YmZ AÜ¶oVm (Zdå~a, 2017 VH$)
nméb qgh d[aîR AZwg¨YmZ AÜ¶oVm
{dídZmW Pm d[aîR AZwg¨YmZ AÜ¶oVm
H$mo‘b S>mobm{g`m d[aîR AZwg¨YmZ AÜ òVm
lw{V lrdmñVd d[aîR> AZwg¨YmZ AÜ¶oVm
Ho$ E‘ amo{hZr d[aîR> AZwg¨YmZ AÜ¶oVm
a{d nmb H${ZîR> AZwg¨YmZ AÜ¶oVm
‘ZmoO Hw$‘ma H${ZîR> AZwg¨YmZ AÜ¶oVm
{à¶§H$m X{h¶m H${ZîR> AZwg¨YmZ AÜ¶oVm(OwbmB© 2017 go$)

AÝ` gXñ¶ Ama ZmJoÝXa amd S>rEgQ>r - EgB©Ama~r n[a¶moOZm AÝdofH
{ZVrZ nmR>H$ d[aîR> VH$ZrH$s A{YH$mar

{’${bn A~«mh‘ AZwg§YmZ Egmo{gEQ>

‘Yw ~m~y ~Q²>Qy> S>rEgQ>r-ZoeZb nmoñQ>S>m°³Q>ab AÜ¶oVm
am{hbm Hw$aoer AmB©grE‘Ama d[aîR AZwg¨YmZ AÜ¶oVm

’¡$Om ZOa n[a¶moOZm ghm¶H$

gh¶moJH$Vm© àmo. g¡̀ X B© hgZ¡Z Om{‘¶m h‘XX© (h‘XX© ¶y{Zd{g©Q>r), ZB© {X„r
S>m° Or Zah[a emór AmB©AmB©grQ>r, h¡Xam~mX
S>m° gwXrn Kmof EZAmB©EZ, h¡Xam~mX
S>m°. OoAmagr aoS²>S>r AmB©AmB©grQ>r, h¡Xam~mX
àmo. AmZ§X H$m|S>nr h¡Xam~mX ¶y{Zd{g©Q>r, h¡Xam~mX
S>m°. JX²X‘ gw‘ZbVm Amoñ‘m{Z¶m ¶y{Zd{g©Q>r, h¡Xam~mX
S>m°. {dO¶m bú‘r d„þar ^JdmZ ‘hmdra ‘o{S>H$b [agM© g|Q>a, h¡Xam~mX
S>m° {dZ¶ Z§{XHw$ar EZAmB©AmB©, ZB© {X„r

CÔoí¶

‘mBH«$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg (E‘Q>r~r) BgHo$ BZZoQ>
- B’o$ŠQ>>a H$m`m] H$mo {d{Z`{‘V H$aZo dmbo ‘mBH«$mo’o$O ‘|
g̈Ho$VZ Q́m§gS>ŠeZ nW Am¡a {d{^Þ àË`mer àmoQ>rZ ~o{gbr
Ho$ {dê$Õ nanmofr H$s gwajmË‘H$ à{V{H«$`mE§ ‘m°S>²¶w>boQ>
H$aZo Ho$ {bE ‘¡H«$mo’o$O g¨Ho$VZ H$mñHo$S> ‘| {H$g àH$ma
hñVjon H$aVo h¢&

n[a¶moOZm 1 : ‘mBH$mo~¡ŠQ>r[a`b PknG  Rab7l1 H$mo
b{jV H$aHo$ ’¡$Jmogmo‘-bmBgmogmo‘ (nr-Eb)
g¨b`Z H$mo amoH$Vm h¡

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)
‘mBH$mo~¡ŠQ>r[a`b àmoQ>rZ H$mBZoO Or (nrHo$EZOr)
Eg[aZ/{W«̀ mo{ZZ H$mBZog h¡ Am¡a Bgo ~¡ŠQ>r[a`m go g̈H«${‘V
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‘¡H«$mo’o$O Ho$ gm¶Q>moßbmÁ‘ H$m òmd Am¡a Omar {H$`m OmVm
h¡& nrHo$EZOr nr-Eb g¨b`Z H$mo AdéÕ H$aZo dmbo EH$
‘hËdnyU© {dfmº$ H$maH$ Ho$ ê$n ‘| H$m ©̀ H$aVm h¡&
{XbMñn ~mV `h h¡ {H$ PKNG H$s H$mBZog J{V{d{Y
nr-Eb g¨b`Z Ho$ AdamoY Ho$ {bE ‘hËdnyU© nm`m J`m
Wm& O~{H$, gQ>rH$ V§Ì {OgHo$ Ûmam nrHo$EZOr
‘mBH$mo~¡ŠQ>r[a`b g¨H«$‘U Ho$ Xm¡amZ nr-Eb g¨b`Z H$mo
amoH$Vm h¡, dh H$‘ g‘Pm OmVm h¡& `h g¨̂ d h¡ {H$
nrHo$EZOr grYo ’¡$Jmogmo‘b n[an¹$Vm à{H«$`m ‘| em{‘b
à‘wI hmoñQ> àmoQ>rZ Ho$ gmW A§V:{H«$`m H$aVm h¡ Am¡a nr-
Eb g¨b`Z H$mo amoH$Vm h¡& h‘mar n[aH$ënZm H$mo ‘mÝ`
H$aZo Ho$ {bE, dV©‘mZ AÜ``Z ‘|, h‘Zo EH$ `rñQ>  Xmo
hmB{~«S> (dmB© 2EM) àUmbr H$m Cn`moJ H$aHo$ àmoQ>rZ-
àmoQ>rZ A§V:{H«$`m AÜ``Z {H$E, Ohm§ EH$ ë ỳH$mogmBQ>
bmB~«oar H$mo E‘Q>r~rnrHo$EZOr H$m Cn`moJ H$aHo$ ~¡Q> Ho$
ê$n ‘| XoIm J`m Wm Am¡a ̀ h nw{ï> H$aZo ‘| gj‘ Wm {H$
hmoñQ> RabGTPase àmoQ>rZ Rab7l1 (Myho ‘| Rab29 ),
nrHo$EZOr H$m EH$ A§V:{H«$`m gmPoXma h¡&

Rab7l1 ‘¡H « $m o’ o $O ‘| nr-Eb g¨b`Z Am ¡a
‘mBH$mo~¡ŠQ>r[a`m Ho$ ApñVËd ‘| EH$ ‘hËdnyU©

ŷ{‘H$m {Z^mVm h¡ : My§{H$ h‘Zo nm`m {H$ PKNG

^m¡{VH$ ê$n go Rab7l1Ho$ gmW gh^m{JVm H$a gH$Vm h¡,
h‘Zo AZw‘mZ bJm`m {H$ Rab7l1em`X nr-Eb g¨b`Z
‘| EH$ ̂ y{‘H$m {Z^mVm h¡ Am¡a nrHo$EZOr nr-Eb g¨b`Z
H$mo amoH$Zo Ho$ {bE Rab7l1 H$mo b{jV H$aVm h¡& Bg{bE,
h‘Zo Rab7l1-{d{eï> shRNA- H$m Cn`moJ H$aHo$ EH$
Rab7l1 Zm°H$-S>mCZ pñWa Q>rEMnr-1 gob bmBZ (Rab7l1-

KD) CËnÞ {H$`m& Rab7l1-KD  ̀ m {Z §̀ÌU Q>rEMnr-
1H$mo{eH$mAm| H$mo nrE‘E H$m Cn`moJ H$aHo$ ‘¡H«$mo’o$O ‘|
{d^o{XV {H$`m J`m Wm Am¡a nrE’$Or-S>ãbyQ>r
(E‘EgE‘B©Or-nrHo$EZOr-S>ãbyQ>r) `m PknG-K181M

(E‘EgE‘B©Or-PknG-K181M, a PknG) bo OmZo dmbo
E‘. ñ‘o½‘¡{Q>g ({Og‘| nrHo$EZOr A{^ì`{º$ H$s H$‘r
h¡) H$mo ì`º$ H$aZo dmbo OrE’$nr go g̈H«${‘V h¡& K181M,
EH$ nrHo$EZOr CËn[adVu EH$ q~Xw CËn[adV©Z boVm h¡
{Og‘| pñW{V 181 na bmB{gZ Adeof ‘o{W`moZrZ Ho$
gmW à{VñWm{nV {H$`m OmVm h¡, BgH$m ^r Cn`moJ
{H$`m OmVm Wm& PknG Ho$ H$mBZog S>mo‘oZ ‘| K181M

CËn[adV©Z Bgo AnZo H$mBZog J{V{d{Y Ho$ {bE H$m`m©Ë‘H$
ê$n go XmofnyU© ~ZmVm h¡) `m AHo$bo ~¡H$~m°Z doŠQ>a H$mo
~ZmE aIVm h¡ (Msmeg-pVV16)& OrE’$nr âbmoamog|g
go Ow‹S>o OrdmUwAm| H$m H$mobmoH$bmBOoeZ 1 K§Q>o g¨H«$‘U Ho$

~mX Aåbr` {hñgo (bmBgmoQ¡́H$a aoS> S>rEZS>r 99) Ho$
‘mH©$a na ZOa aIr JB© Wr& AZw‘mZV…, Msmeg-

pVV16 Am¡a Msmeg-PknG-K181M  go Ow‹S>o hao a§J H$s
âbmoamog|g H$mo ‘w»` ê$n go {W`mo-1 ‘¡H«$mo’o$O ({MÌ 1

EAmB©, 1 EAmB©AmB©AmB©) {Z §̀ÌU ‘| bmBgmoQ¡́H$a aoS> Ho$
gmW H$mobmoH$bmBO {H$`m J`m Wm& hmbm§{H$, BZ
H$mo{eH$mAm| ({MÌ 1 EAmB©AmB©) ‘| Msmeg-PknG-WT

Ho$ ‘m‘bo ‘| bmBgmoQ¡́H$a aoS> Ho$ gmW H$mobmoH$bmBOoeZ ‘|
‘hËdnyU© H$‘r XoIr JB©, Omo {H$ Xygam| Ûmam [anmoQ>© {H$E
JE g¨H«${‘V ~¡ŠQ>r[a`m Ûmam nr-Eb g¨b`Z go ~MZo
dmbo nrHo$EZOr H$s ̂ y{‘H$m H$m g¨Ho$V XoVr h¡& {XbMñn
~mV `h h¡ {H$ BZ Cn ôXm| ‘| go H$moB© ^r  Rab7l1-KD

Q>rEMnr -1 ‘¡H«$mo’o$O ({MÌ 1 EAmB©dr -1 EdrAmB©) ‘|
{b`moQ¡́H$a aoS> Ho$ gmW ‘hËdnyU© ê$n go H$mobmBH$bmBÁS>
nm`m J`m Wm& J¡a-n¡WmoOo{ZH$ E‘. ñ‘o½‘¡{Q>g ñQ¢́²g H$s
Aj‘Vm H$mo bmBgmogmo‘ ‘| ñWmZm§V[aV {H$`m OmZm Mm{hE,
Mmho nrHo$EZOr boVm `m Zht, Rab7l1 Zm°H$-S>mCZ
H$mo{eH$mAm| ‘| g¨Ho$V H$aVm h¡ {H$ Rab7l1 nrEb g¨b`Z
‘| EH$ ŷ{‘H$m {Z^m gH$Vm h¡ Am¡a bmBgmogmo‘ ‘|
‘mBH$mo~¡ŠQ>r[a`m H$m AmdmJ‘Z H$a gH$Vm h¡&

My§{H$ nrEb g¨b`Z ‘| AdamoY grYo ‘mBH$mo~¡ŠQ>o[a`m Ho$
A§V:H$mo{eH$s` ApñVËd Ho$ gmW ghg¨~§{YV nm`m J`m
Wm, BgHo$ ~mX h‘Zo Om§M H$s {H$ Š`m E‘. ñ‘o½‘¡{Q>g
nrHo$EZOr-H$‘r dmbo E‘. ~mo{dg ~rgrOr (E‘. ~mo{dg
BCG”PknG) Omo g{H«$` ‘¡H«$mo’o$O Ûmam Or{dV ah gH$Vo
h¢, Rab7l1-KD ‘¡H«$mo’o$O ‘| ~ohVa XjVm go g‘má {H$`m
Om gH$Vm h¡& O¡gm {H$ Ano{jV Wm, Msmeg-PknG-WT

Q>rEMnr -1 ‘¡H«$mo’o$O {Z §̀ÌU ‘| Msmeg-pVV16 go ~ohVa
Or{dV ahVm nm`m J`m Wm& hmbm§{H$, Msmeg-pVV16

Am¡a Msmeg-PknG-K181M Ho$ ‘m‘bo ‘|, {Z`§ÌU
Q>rEMnr-1 ‘¡H«$mo’o$O ({MÌ 1 ~r) H$s VwbZm ‘| Rab7l1-

KD ‘¡H«$mo’o$O ‘| grE’$ ỳ H$s ~‹T>r hþB© grE’$ ỳ JUZm
XoIr JB© Wr& BgHo$ Abmdm, Cå‘rX h¡ {H$, E‘. ~mo{dg
BCG”PknG Zo E‘Amo ~mo{dg ~rgrOr {Z §̀ÌU ‘| Q>rEMnr-
1 H$mo{eH$mAm| H$s VwbZm ‘| grE’$ ỳ H$s g¨»`m H$m’$s H$‘
Wr, {OgZo ~¡ŠQ>r[a`m ({MÌ 1 gr) Ho$ A§V:H$mo{eH$s`
ApñVËd H$mo {d{Z`{‘V H$aZo ‘| nrHo$EZOr H$s ŷ{‘H$m
H$mo hmBbmBQ> H$aVo Wo& O~{H$, BCGΔPknG ‘¡H«$mo’o$O ‘|
BZ XmoZm| Cn ôXm| ‘| ApñVËd ‘| H$moB© ‘hËdnyU© A§Va Zht
Wm Am¡a {Z §̀ÌU Q>rEMnr -1 ‘¡H«$mo’o$O ({MÌ 1 gr) H$s
VwbZm ‘| E‘. ~mo{dg PknG nrHo$EZOr H$s grE’$ ỳ JUZm



108

H$m’$s A{YH$ Wr& EH$ gmW {b`m J`m, BZ AdbmoH$Zm| go
nVm MbVm h¡ {H$ ‘mBH$mo~¡ŠQ>r[a`b nrHo$EZOr g̈^dV…
Rab7l1 H$m ©̀ H$mo {d{Z`{‘V H$aHo$ ‘¡H«$mo’o$O Ho$ A§Xa ~¡ŠQ>r[a`m
Ho$ {bE Or{dVm H$m bm^ àXmZ H$aVm h¡&

PknG B§{h{~Q²>g Rab7l1-GTP go$ Rab7l1-GDP H$mo AdéÕ
H$aHo$ Rab7l1 GTPase J{V{d{Y H$mo amoH$Vm h¡ :
My§{H$ h‘Zo nr-Eb g¨b`Z ‘| Rab7l1 H$s ŷ{‘H$m XoIr,
g̈^m{dV à{H«$`m {OgHo$ Ûmam nrHo$EZOr Zo nr-Eb g̈b`Z
H$mo AdéÕ H$aZo Ho$ {bE Rab7l1 {g¾qbJ ‘mJ© H$m
Cn`moJ {H$`m, CgH$s Om§M H$s JB©²& nrHo$EZOr Ûmam P-
L g¨b`Z H$mo ~m{YV H$aZo Ho$ {bE Rab7l1 H$s E§S>moOoZg
A{^ì`{º$ H$mo à^m{dV Zht {H$`m OmVm h¡& BgHo$ Abmdm
nrHo$EZOr grYo Ord ‘| Rab7l1 H$mo ’$m°ñ’$moamBboQ> H$aZo
‘| Ag’$b ahm& Bg àH$ma, nr-Eb g̈b`Z H$m nrHo$EZOr-
‘Ü`ñW AdamoY ̀ m Vmo Rab7l1 Ho$ gobwba ñVam| ̀ m Rab7l1

Ho$ ’$m°ñ’$mo[aboeZ ‘| H$‘r Ho$ H$maU Zht h¡& My§{H$

Rab7l1 EH$ kmV RabGTPase h¡, h‘Zo Om§M H$s h¡ {H$
Š`m nrHo$EZOr Zo AnZr GTPase J{V{d{Y H$mo AdéÕ
H$aHo$ Rab7l1 H$m ©̀ H$mo amoH$ {X`m h¡ ̀ m Zht& VXZwgma,
Q>rEMnr -1 ‘¡H«$mo’o$O ̀ m Vmo Msmeg-pVV16 ̀ m Msmeg-

PknG-WT  `mMsmeg-PknG-K181M Am¡a GTPase

Am‘mnZ go g¨H«${‘V Wo& {XbMñn ~mV `h h¡ {H$
Msmeg-PknG-WT -g¨H«${‘V H$mo{eH$mAm| Zo Msmeg-

pVV16  ̀ m Msmeg-K181M go g̈H«${‘V bmoJm| H$s VwbZm
‘| >GTPase J{V{d{Y Ho$ ñVa H$mo H$m’$s H$‘ H$a {X`m
Wm& O~ BZ g¨H«${‘V H$mo{eH$mAm| go OrQ>rnr-EJmamoO
~rS> H$m Cn`moJ H$aHo$ Rab7l1 H$mo nwb {H$`m J`m Wm,
Vmo OrQ>rn>r-~mÜ` Rab7l1 H$m ñVa Msmeg-PknG-WT

go g¨H«${‘V H$mo{eH$mAm| ‘| H$‘ nm`m J`m Wm, `m Vmo
H$mo{eH$mAm| H$s VwbZm ‘| PknG-K181M `m ~¡H$ ~moZ
doŠQ>a H$mo ì`º$ H$aVo hþE nm`m J`m& Bgr Vah, O~
Q>rEMnr -1 ‘¡H«$mo’o$O E‘. ~mo{dg ~rgrOr `m E‘.
~mo{dg GTPase  go 2 K§Q>o Am¡a 4  K§Q>o Ho$ {bE g¨H«${‘V

{MÌ 1.  Rab7l1 ‘mBH$mo~¡ŠQ>r[a`b g¨H«$‘U Ho$ Xm¡amZ ’¡$Jmogmo‘-bmBgmogmo‘ g¨b`Z ‘| EH$ ‘hËdnyU© ̂ y{‘H$m {Z^mVm h¡ Am¡a
‘¡H«$mo’o$O ‘| ~ogrbr Ho$ ApñVËd H$mo {Z §̀{ÌV H$aVm h¡& (E Am¡a ~r) Rab7l1-KD ̀ m {Z §̀ÌU Q>rEMnr-1 ‘¡H«$mo’o$O ̀ m Vmo GFP
ì`º$ H$aZo ̀ m gm‘mÝ` Msmeg-pVV16, ̀ m Msmeg-PknG-WT ̀ m Msmeg-PknG-K181Mat 10 MOI  Ho$ gmW 4 {S>J«r
go.  na 1  K§Q>o Ho$ {bE g¨H«${‘V Wo, BgHo$ ~mX 1 K§Q>o Ho$ D$î‘m`Z 37 {S>J«r go. na {bgmoQ¡́H$a aoS> S>rEZS>r99 Ho$ gmW OrE’$nr H$m
H$mobmoH$bmBOoeZ H§$’$moH$b ‘mBH«$moñH$mon Ho$ VhV XoIm J`m Wm& à{VeV H$mobmoH$bmBOoeZ H$mo àË òH$ g‘yh ‘| H$‘ go H$‘ 50
~¡ŠQ>r[a`m go ‘mnm J`m Wm Am¡a Bgo 3 AbJ-AbJ à`moJm| Ho$ Am¡ EgB©E‘ Ho$ ê$n ‘| {XIm`m J`m Wm& nr  ** < 0.01 and p***
< 0.001 (ñQw>S|>Q> Q>r narjU) (E)& H$mo{eH$mAm| H$mo 0.1% Q´mBQ>Z EŠg-100 Ûmam bJm`m J`m Wm Am¡a grE’$`y (~r) H$s JUZm
Ho$ {bE 7 K§Q>o 10 AJma ßboQ>m| ‘| S>mbm J`m Wm& (gr) nrE‘E-{d ô{XV Rab7l1-KD Q>rEMnr-1 ̀ m {Z §̀ÌU Q>rEMnr-1 ‘¡H«$mo’o$O
E‘Amo ~mo{dg ~rgrOr Am¡a E‘. ~mo{dg BCG”PknG go 10 E‘AmoAmB© na g¨H«${‘V Wo, 1 K§Q>o Ho$ {bE 4 {S>J«r go. na D$î‘m`Z
Ho$ ~mX 4 K§Q>o na 37 {S>J«r gopëg`g na ì`mnH$ dm°qeJ go ~mø H$mo{eH$mAm| Ho$ ~¡ŠQ>r[a`m H$mo hQ>m {XE OmZo Ho$ ~mX, {d{^Þ
g‘` q~XwAm| na grE’$ ỳ {JZVr Ho$ {bE H$mo{eH$mAm| H$mo 0.1% Q>rQ>rQ´m°Z EŠg -100 Ûmam bmBñS> {H$`m J`m Wm& (~r Am¡a gr)
{XIm`m J`m S>oQ>m Am¡ EgB©E‘ 3 {d{^Þ à`moJm| H$m AW© h¡, nr* < 0.05, p** < 0.01 Am¡a nr *** < 0.001(~moZ’o$amo{Z nmoñQ>
EM {S>J«r go. narjU Ho$ gmW Xmo ‘mJu EZmodm)&
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Wo, E‘. ~mo{dg OrQ>rnr go g¨H«${‘V H$mo{eH$mAm| H$s
VwbZm ‘| E‘ ~mo{dg ~rOrOr go g¨H«${‘V H$mo{eH$mAm| ‘|
XmoZm| g‘` q~XwAm| ‘| GTPase J{V{d{Y ‘| H$m’$s H$‘r
AmB© Wr& K{Q>V Rab7l1 GTPase J{V{d{Y E‘
~mo{d{gZoŠQ>oS> H$mo{eH$mAm| ‘| OrQ>rnr-~mÜ` Rab7l1 Ho$
{ZåZ ñVa go Ow‹S>r hþB© Wr& BZ n[aUm‘m| go g¨Ho$V {‘bVm
h¡ {H$ Rab7l1 H$s GTPase J{V{d{Y PknG Ûmam AdéÕ
H$s JB© Wr Am¡a PknG H$m H$mBZoO H$m¶© Rab7l1 GTPase

J{V{d{Y H$mo ~m{YV H$aZo Ho$ {bE Amdí`H$ Wm& ò
Am§H$‹S>o EH$ gmW g{H«$` Rab7l1-GTP Ho$ g{H«$` Rab7l1-

GDP  Ho$ ê$nm§VaU H$mo AdéÕ H$aZo ‘| PknG-WT H$s
ŷ{‘H$m {Z^mVo h¢ Am¡a Bg àH$ma H$m¶ZoμO g{H«$` nrHo$EZOr

H$s CnpñW{V ‘| Rab7l1 H$s {ZåZ PknG J{V{d{Y H$mo
XoIVo hþE g‘PmVo h¢& Bg{bE, h‘Zo AZw‘mZ bJm`m {H$
nrHo$EZOr em`X Rab7l1-GDP Ho$ gmW A§V:{H«$`m H$aVm
h¡ Vm{H$ -Rab7l1Ho$ OrQ>rnr-~mÜ` ê$n ‘| BgH$m ê$nm§VaU
hñVjon hmo gHo$& Bg n[aH$ënZm H$s nw{ï> H$aZo Ho$ {bE,
JR>~§YZ g{H«$` (Q67L, OrQ>rnr-~mÜ` g¨aMZm ‘| ~§X
ah|, OrQ>rnrEEg J{V{d{Y ‘| H$‘r) Am¡a {ZpîH«$̀  (T21N,
OrQ>rnr ~m§YZo ‘| Ag‘W©, gH$b Kaoby CËnmX go Ow‹S>r
AdñWm ‘| ~§X ah|) Rab7l1 Ho$ CËn[adVu CËnÞ hþE Wo
Am¡a BZ CËn[adVu Ho$ gmW nrHo$EZOr-S>ãë ỳQ>r Am¡a
PknG-K181M  H$s A§V:{H«$`m H$s Om§M dmB©2EM EH$ go
EH$ nañna Am‘mnZ ‘| Om§M H$s JB© Wr& {XbMñn ~mV
`h h¡ {H$ PknG-WT Am¡a PknG-K181M  H$s {d{eï> H$s
A§V:{H«$`m OrS>rnr-~mÜ` Rab7l1T21N  Ho$ gmW XoIr JB©
Wr, bo{H$Z OrQ>rnr-~mÜ` Rab7l1Q67L$ gmW Zht &

nhbo Ho$ AÜ``Zm| go nVm Mbm h¡ {H$ Rab7l1-GDP Q́m§g-
JmoëJr ZoQ>dH©$ (Q>rOrEZ) ‘| ‘m¡OyX h¡ O~{H$ Rab7l1-

GTP ‘w»` ê$n go gmBQ>mogmob ‘| ñWmZr`H¥$V h¡ Am¡a h‘mao
AÜ``Z go nVm Mbm h¡ {H$ nrHo$EZOr H$mo Q´m§g-JmoëJr
ZoQ>dH©$ ‘| ñWmZm§V[aV {H$`m OmVm h¡ Ohm§ ̀ h Rab7l1-
OrS>rnr Ho$ gmW A§V:{H«$`m H$aVm h¡& OrQ>rnr ~mÜ`
Rab7l1 ‘w»` ê$n go ’¡$Jmogmo‘ Ho$ {bE M`Z {H$`m J`m
Wm, Omo ~mX ‘| nrB©-Eb g¨b`Z H$s Amoa AJ«ga EEA1,

Rab7 Am¡a EbEE‘nr2 O¡go ’¡$Jmogmo‘b-bmBgmogmo‘b
‘mH©$am| Ho$ M`Z hoVw ‘hËdnyU© Wm& Bg àH$ma Eogm àVrV
hmoVm h¡ {H$ Rab7l1 ’¡$Jmogmo‘b n[an¹$Vm à{H«$`m ‘| EH$
‘hËdnyU© ŷ{‘H$m {Z^mVm h¡& PknG  Rab7l1-GDP Ho$
gmW A§V:{H«$`m H$aVm h¡ Am¡a Rab7l1-GDP/GTP g̈H«$‘U
H$mo amoH$Vm h¡, {OgHo$ n[aUm‘ñdê$n Rab7l1-GTP H$s
M`Z ‘| H$‘r hmo OmVr h¡ Am¡a ~mX ‘| ‘w»` ’¡$Jmo-
bmBgmogmo‘b ‘mH©$a (EEA1, Rab7 Am¡a EbEE‘nr2)

H$m M`Z H$aVm h¡, {OgHo$ n[aUm‘ñdê$n ’¡$Jmogmo‘-
bmBgmogmo‘ g¨b`Z H$m AdamoY hmoVm h¡&
^mdr AÜ``Z
h‘mao ̂ {dî` Ho$ AÜ``Z H$m bú` h¡ i) V§Ì H$mo g‘PZm
{OgHo$ Ûmam PknG  H$s H$mBZog J{V{d{Y Rab7l1 H$m ©̀ Ho$
hoa’o$a Ho$ {bE {Oå‘oXma h¡ Am¡a ii) H¡$go Rab7l1-GTP H$mo
’¡$Jmogmo‘ ‘| M`Z H$am`m OmVm h¡ Am¡a ’¡$Jmogmo‘-
bmBgmogmo‘ g̈b`Z à{H«$`m H$mo {d{Z`{‘V H$aZo ‘| ̂ y{‘H$m
{Z^mVm h¡&

n[a`moOZm 2 : $ gopßQ>go{‘`m H$m BbmO H$aZo Ho$
{bE EH$ {M{H$ËgH$s` {d{Y Ho$ ê$n ‘| E‘.
Q>çy~aHw$bmo{gg (E‘Q>r~r) H$m PPE18 àmoQ>rZ

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE
H$m¶© H$m gmam§e
h‘Zo nhbo {XIm`m h¡ {H$ nrnrB© n[adma go g¨~§{YV EH$
E‘Q>r~ràmoQ>rZ, PPE18  Q>rEbAma2 go Ow‹S>m hþAm h¡ Am¡a
p38  E‘EnrHo$ Ho$ g{H«$`U Ho$ ‘mÜ`‘ go ‘¡H«$mo’o$O ‘|
AmB©Eb-10 àoaU H$m H$maU ~ZVm h¡& BgHo$ Abmdm,
Q>rEbAma2 Ho$ gmW BgH$s A§V:{H«$`m EgAmogrEg3  Ho$
’$m°ñ’$mo[aboeZ H$s Amoa bo OmVr h¡ Omo V~ emar[aH$ ê$n
go IêBá-NF-êB/rel  H$m°åßbo³g Ho$ gmW A§V:{H«$`m H$aVm
h¡, Bg àH$ma IκBá Ho$ ’$m°ñ’$mo[aboeZ Am¡a {JamdQ> Am¡a
p50 Am¡a p65 NF-êB Am¡a gr-AmaB©Eb Q́m§g{H«$ßeZ H$maH$m|
Ho$ na‘mUw hñVm§VaU H$mo amoH$Zm& BgHo$ n[aUm‘ñdê$n,
IL-12 Am¡a TNF-á O¡go NF-êB  {d{Z`{‘V OrZ Ho$
à{VboIZ ‘| H$‘r AmB© h¡& PPE18 MwqZXm ê$n go àmo-
B§âbo‘oQ>ar à{Vajm à{V{H«$`mAm| H$mo H$‘ H$aVm h¡&
nrnrEgB© Ho$ BZ JwUm| H$m Cn`moJ gopßgg O¡gr pñW{V`m|
‘| Ma‘ emoW Ho$ à^md H$mo H$‘ H$aZo Ho$ {bE {H$`m Om
gH$Vm h¡& Bg VH©$ Ho$ gmW, h‘Zo gopßgg Ho$ ‘mCg
‘m°S>b ‘| EH$ {M{H$ËgH$s` EO|Q> Ho$ ê$n ‘| rPPE18

(nwZ… g῭ moOH$ ewÕ PPE18) H$m narjU H$aZo H$m {ZU©̀
{b`m& h‘mao AÜ``Zm| go nVm Mbm {H$ rPPE18  Ho$ gmW
Myhm| H$m CnMma TNF-á  ñVa H$mo H$‘ H$aVm h¡, E‘ 2
‘¡H«$mo’o$O CËnÞ H$aVm h¡, B© H$mobmB© H$s Cƒ IwamH$ Ho$
B§Q́mno[aQ>mo{Z`b B§OoŠeZ Ûmam ào[aV gopßQ>go{‘`m go nr{‹S>V
Myhm| Ho$ Z¡Xm{ZH$ bjUm| Am¡a Or{dV Myhm| Ho$ ApñVËd ‘|
gwYma H$aVm h¡& h‘ AJbo Mo{H$’$ rPPE18 Zo TNF-á,
EEbQ>r, {H«$E{Q>{ZZ Am¡a A§J j{V H$mo H$‘ {H$`m; Am¡a
grEbnr ào[aV nm°br‘mBH«$mo{~`b gopßgg Ho$ ‘mCg ‘m°S>b
‘| Or{dV ahZo ‘| gwYma hþAm&
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dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 201 8)

PPE18 H$mo XoZo go {gH$b ~§YZ Am¡a n§Ma (grEbnr)
Ûmam ào[aV nm°br‘mBH«$mo{~`b gopßgg Ho$ Myhm ‘m°S>b
‘| ApñVËd ‘| gwYma AmVm h¡ : h‘mao g^r AÜ``Zm| ‘|
A~ VH$, h‘Zo EH$ àUmbr H$m Cn`moJ {H$`m Wm Ohm§
B©. H$mobmB© ~rEb21 H$s Cƒ IwamH$ Ho$ B§Q´m-no[aQ>mo{Z`b
B§OoŠeZ H$m BñVo‘mb gopßgg H$mo ào[aV H$aZo Ho$ {bE
{H$`m J`m Wm& B©. H$mobmB© ~rEb21 H$s Cƒ IwamH$ XoZo
go Q>rEZE’$-Aë’$m ‘| VoOr go d¥{Õ hþB© Am¡a BgHo$
n[aUm‘ñdê$n 40  K§Q>o H$s ‘¥Ë ẁ Xa 100 % hmo JB©& Bg
‘m°S>b go h‘| rPPE18 Ho$ à^mdm| H$m AÜ``Z H$aZo Am¡a
gopßgg ‘| H$ma©dmB© Ho$ V§Ì H$mo {dÀN>oXZ H$aZo H$s AZw‘{V
{‘br& O~{H$, h‘ AJbo grEbnr Ûmam ào[aV
nm°br‘mBH«$mo{~`b gopßgg ‘| rPPE18 Ho$ à^md H$m
AÜ``Z H$aZm MmhVo Wo Omo gopßgg H$m EH$ A{YH$
emar[aH$ {H«$`m dmbm ‘m°S>b h¡& Bg ‘m°S>b ‘|, nwZ…
g῭ moOH$ ewÕ PPE18 Ho$ à^mdm| H$m AÜ``Z TNF-á;

WBC; {bå’$mogmBQ²g, ‘moZmogmBQ²g Am¡a Ý ỳQ´mo{’$b H$s
g¨»`m; ̀ H¥$V Am¡a JwX} Ho$ H$m ©̀ Am¡a A§VV… ApñVËd na
{H$`m J`m Wm&

grEbnr Ûmam ào[aV nm°{b‘mBH«$mo{~`b gopßgg go
no[aQ>mo{Z`b b¡doO ‘| TNF-á Ho$ ñVa ‘| d¥{Õ H$s JB© Omo
Myhm| ‘| H$m’$s H$‘ hmo JB© Wr, {Ogo rPPE18 Woaonr
({MÌ 2 E) àmá hþAm Wm& hmbm§{H$, h‘ aº$ gra‘ ‘|
TNF-á  H$mo ‘mn Zht gH$Vo Wo& ̀ h nhbo H$s [anmoQ>© Ho$
gmW g¨JV h¡& grEbnr Ho$ n[aUm‘ñdê$n {bå’$mogmBQ²g
({MÌ 2~r), ‘moZmogmBQ²g ({MÌ 2 gr), Am¡a Ý ỳQ´mo{’$b
({MÌ 2 S>r) H$s g¨»`m ‘| ZmQ>H$s` H$‘r hþB©& g¨»`mAm|
‘| `h H$‘r S>ãby~rgr nmoñQ> grEbnr ào[aV gopßgg
({MÌ 2 B©) ‘| H$‘r ‘| {XImB© Xo ahr Wr& rPPE18  Ho$
nwZñWm©{nV {bå’$mogmBQ> ({MÌ 2 ~r), ‘moZmogmBQ> ({MÌ
2 gr) Am¡a S>ãë ỳ~rgr ({MÌ 2  B©) g¨»`m e¡‘ g¨Mm{bV
Myhm| Ho$ ~am~a h¡& grEbnr Ho$ n[aUm‘ñdê$n aº$
Ý ỳQ́mo{’$b Ho$ ñVa ‘| ̂ r H$‘r AmB© h¡& hmbm§{H$, Ý ỳQ́mo{’$b
g¨»`m ‘hËdnyU© Zht Wr bo{H$Z rPPE18 BbmO Myhm|
({MÌ 2 S>r) ‘| ‘m‘ybr ê$n go A{YH$ Wr&

{MÌ 2. rPPE18  Ho$ {M{H$Ëgr` {d{Y ‘| gyOZ Am¡a A§J j{V H$‘ hmo OmVr h¡ Am¡a grEbnr Ûmam ào[aV gopßgg ‘| ‘¥Ë ẁ Xa
H$‘ hmo OmVr h¡& nm°br‘mBH«$mo{~`b gopßgg H$mo ~më~ / gr Myhm| ‘| grEbnr Ûmam ào[aV {H$`m J`m Wm& Myhm| H$s gO©ar Ho$ EH$
K§Q>o ~mX rPPE18 Ho$ 100 ‘mBH«$moJ«m‘ ̀ m {dg¨H«${‘Vnr~rEg B§Q´mno[aQ>mo{Z`b H$s g‘H$j ‘mÌm Xr JB© Wr& e¡‘ g¨Mm{bV Myhm| H$mo
g^r à`moJm| ‘| {Z`§ÌU Ho$ ê$n ‘| BñVo‘mb {H$`m J`m Wm& 16 K§Q>o Ho$ ~mX, Myhm| H$mo ‘ma {X`m J`m Wm Am¡a no[aQ>mo{Z`b b¡doO
EH$Ì {H$`m J`m Wm Am¡a TNF-á EbmBgm (E) Ûmam ‘mnm J`m Wm& BgHo$ Abmdm, 16 K§Q>o Ho$ ~mX aoQ´mo-H$jr` n§Ma Ûmam aº$
EH$Ì {H$`m J`m Wm& nyao aº$ H$m à`moJ {bå’$mogmBQ²g (~r), ‘moZmogmBQ²g (gr), Ý ỳQ´mo{’$b (S>r) Am¡a S>ãë ỳ~rgr (B©) H$mo ‘mnZo
Ho$ {bE {H$`m OmVm Wm& gra‘ H$m Cn`moJ EEbQ>r (E’$) Am¡a {H«$E{Q>{ZZ (Or) H$mo ‘mnZo Ho$ {bE ^r {H$`m OmVm Wm& {XIm`m
J`m S>oQ>m àË òH$ g‘yh ‘| 5-8  Myho H$m  ± EgB©E‘ h¡& ̀ H¥$V Ho$ goŠenZ V¡̀ ma {H$E JE Am¡a ho‘oQ>moŠgmB{bZ Am¡a B©AmogrZ Ho$ gmW
A{^a§OZ {H$`m J`m& à{V{Z{Y goŠe^Z H$s 100 JwZm AmdY©Z na Vñdra| {XImB© JB© h¢ (EM)& CÎmaOr{dVm AÜ``Zm| Ho$ {bE,
grEbnr Ûmam nm°br‘mBH«$mo{~`b gopßgg ào[aV {H$`m J`m Wm& gO©ar Ho$ ~mX EH$ Am¡a 20 K§Q>o, Myhm| H$mo rPPE18 Ho$ 100 ‘mBH«$mo
J«m‘ ̀ m {dg¨H«${‘V nr~rEg B§Q´mno[aQ>mo{Z`b Ho$ ~am~a ‘mÌm Xr JB© Wr& 16 {XZm| (384 K§Q>o) VH$ {Z`{‘V A§Vamb na OrdZ ajm
H$s {ZJamZr H$s JB© Wr Am¡a Or{dV dH«$ ßbm°Q> {H$E JE Wo (AmB©)& àË òH$ à`moJmË‘H$ g‘yh ‘| 8  Myho em{‘b Wo& ApñVËd Ho$
à{VeV ‘| A§Va ‘| ‘hËd H$m ‘yë`m§H$Z àd¥{Îm Ho$ {bE bm°Ja¢H$ narjU Ûmam {H$`m J`m Wm&
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My§{H$ grEbnr `H¥$V Am¡a JwX} H$s j{V Ho$ H$maU OmZm
OmVm h¡, Bg{bE h‘Zo gra‘ EEbQ>r Am¡a {H«$E{Q>{ZZ Ho$
ñVa H$mo ‘mnH$a `H¥$V Am¡a JwX} H$s {H«$`m H$m AmH$bZ
{H$`m& h‘Zo gra‘ EEbQ>r ({MÌ 2 E’$) Am¡a {H«$E{Q>{ZZ
({MÌ 2 Or) Ho$ ñVa ‘| grEbnr Ho$ 16 K§Q>o ~mX ‘| d¥{Õ
XoIr& rPPE18 H$s CnMmamË‘H$ àXm`Jr go EEbQ>r Am¡a
{H«$E{Q>{ZZ Ho$ ñVa H$mo H$m’$s H$‘ H$a {X`m J`m&
EEbQ>r ñVam| na ̀ h à^md O§VwAm| Ho$ Xmo g‘yhm| Ho$ ~rM
`H¥$V amoJ{dkmZ ‘| ‘V ôXm| ‘| ̂ r {XImB© XoVm Wm& Myhm|
H$mo grEbnr Ho$ AYrZ {H$`m J`m bo{H$Z rPPE18 Ho$ gmW
BbmO Zht {H$`m J`m, e¡‘ g¨Mm{bV Myhm| H$s VwbZm ‘|
ZoH«$mo{gg Am¡a `H¥$V H$s j{V H$mo {M{•V {H$`m J`m,
O~{H$ rPPE18  H$m BbmO grEbnr Myhm| Ho$ nmg A{YH$
hmBnaQ´m°’$s ({MÌ 2 EM) Wm, Omo EH$ à{VHy$b à^md
Am¡a hmBnadoŠ ỳboeZ hmo gH$Vm h¡ Omo EH$ ‘oO~mZ
gwajmË‘H$ à{V{H«$`m hmo gH$Vm h¡& ò Am§H$‹S>o ~VmVo h¢
{H$ rPPE18  nm°{b‘mBH«$mo{~`b gopßgg-ào[aV A§J H$mo
j{V go gwajm àXmZ H$a gH$Vm h¡&

A§V ‘|, h‘Zo grEbnr ào[aV nm°br‘mBH«$mo{~`b gopßgg
Ho$ AYrZ Myhm| Ho$ ApñVËd na rPPE18  Ho$ à^md H$m
AÜ``Z {H$`m& nr~rEg nmoñQ> grEbnr àmá H$aZo dmbr
Myhm| ‘| 22 K§Q>o H$m Am¡gV Or{dV ahZo H$m g‘` Wm,
O~{H$ rPPE18 àmá H$aZo dmbo Myhm| ‘| Or{dV ahZo ‘|
H$m’$s gwYma Am`m Wm& rPPE18 CnMma g‘yh ‘|, 75%
Myhm| A^r ^r Or{dV Wo O~ nr~rEg g‘yh H$s A§{V‘
‘¥Ë ẁ na grEbnr XoZo Ho$ bJ^J 60 K§Q>o ({MÌ 6 AmB©)
~mX XO© H$s JB© Wr& Myhm| H$s {ZJamZr 16 {XZm| VH$ H$s
JB© Wr Am¡a Bg g‘` rPPE18  BbmO g‘yh ‘| CÎmaOr{dVm
à{VeV 70% ({MÌ 6AmB©) Wm& ò Am§H$‹S>o H$m g¨Ho$V
H$aVo h¢ {H$ TNF-á  ñVa H$mo H$‘ H$aZo Am¡a A§J j{V
H$mo amoH$Zo H$s j‘Vm Ho$ H$maU rPPE18 nm°br‘mBH«$mo{~`b
gopßgg ‘| gwajm àXmZ H$a gH$Vm h¡& ‘hËdnyU© ~mV
`h h¡ {H$ BZ à`moJm| Ho$ n[aUm‘ B© H$mobmB© BL21  Ho$
‘m°S>b H$m Cn`moJ H$aHo$ {H$E JE {nN>bo AdbmoH$Zm| H$mo
‘mÝ` H$aVo h¢&

^mdr AÜ``Z

h‘ AJbo PPE18 Ho$ noßQ>mBS> à^mOm| H$m Cn`moJ H$aZm
MmhVo h¢ Omo E§S>moQ>mopŠgH$ gopßQ>H$ AmKmV CnMma ‘| nyU©
b§~mB© àmoQ>rZ Ho$ ê$n ‘| à^mdr h¢²& BgHo$ Abmdm h‘ Bg
CnMma Ho$ {bE EH$ Am¡fYr` ñdrH$m ©̀ dmhH$ (Z¡Zmo

H$Um|) H$m Cn`moJ H$aZo H$s `moOZm ~Zm aho h¢ Š`m|{H$
Z¡Zmo H$Um| H$s {dVaU àUmbr pñWaVm H$mo ~‹T>mVr h¡&

àH$meZ

 (i)  H¡$b|S>a df© 2017 ‘| àH$m{eV emoY nÌ

^Q> Ho$ EM, lrdmñVd Eg, H$moQ²Qw>>é Eg Ho$, Kmof Am¡a
‘wImonmÜ`m` Eg. (2017). X PPE2 àmoQ>rZ Am°’$
‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg Q´m§gbmoHo$Q²g Qy> hmoñQ>
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Am¡a ‘wImonmÜ`m` Eg (2017). X EZ-Q>{‘©Zb S>mo‘oZ
Am°’$ ‘m`mo~¡ŠQ>r`[a`‘ Q>çy~aHw$bmo{gg PPE17 (Rv1168c)
àmoQ>rZ ßbog E S>mo{‘Z|Q> amob BZ B§S>çyqgJ E§Q>r~m°S>r [agnm°Ýg
BZ EpŠQ>d Q>r~r noe|Q& nrEbAmoEg dZ 26: e0179965.
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Q>çy~aHw$bmo{gg : dm°Q> BμO X amob Am°’$ PPE2 S>çy[äJ B§’o$ŠeZ?
â ỳMa ‘mBH«$mo~m`mobm°Or (Am‘§{ÌV g̈nmXH$s` boI)
(àog ‘|).

am‘oœa‘ EZ Ama, lrdmñVd Ama, àYmZ Or, qgh nr
Am¡a ‘wImonmÜ`m` Eg. ’o$Jmogmo‘-bmBgmogmo‘ â`yeZ
hmBO¡H$-EZ AmQ>© Am°’$ B§Q́mgobwba ~¡ŠQ>r[a`m. àmo{gqS>½g
Am°’$ X B§{S>`Z ZoeZb AHo$S>‘r Am°’$ gmB§goμO
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(ii)  H¡$b|S>a df© 2017-18 ‘| àH$m{eV emoY nÌ (Ho$db
31 ‘mM© 2018  VH$)
S>mobm{g¶m Ho$,S>mobo{g`m Ho$, {~ï> E‘Ho$ àYmZ Or,
CJmVm E Am¡a ‘wImonmÜ`m` Eg. (2018) . Q>rEbAma
: e¡qnJ X b¢S>ñHo$n Am°’$ hmoñQ>. Bå ẁ{ZQ>r. B§Q>aZoeZb
[aì`y O Am°’$ Bå`wgZmobm°Or 37: 3-19.

(iii) 31 ‘mM© 2018> Ho$ AZwgma àH$m{eV emoY nÌ
qgh nr*, am‘oœa‘ EZAma*, Kmof Eg Am¡a>
‘wImonmÜ`m` Eg (2018)& gob EÝdobn {b{nS> BZ
X n¡Wmo{’${O`mobm°Or Am°’$ ‘m`mo~¡ŠQ>r[a`‘
Q>çy~aHw$bmo{gg. â ỳMa ‘mBH«$mo~m`mobm°Or

Ah‘X E*, S>mobm{g`m Ho$* Am¡a ‘wImonmÜ`m` Eg
(2018)& ‘m`mo~¡ŠQ>ro[a`‘ Q>çy~aHw$bmo{gg 2018 àmoQ>rZ
[aS>çyg B§âbo‘oeZ EÊS> B§H«$sO gdm©Bdb BZ E{Z‘b
‘m°S>b Am°’$ gopßgg. OZ©b Am°’$ Bå ẁgZmobm°Or&

*g‘H$j `moJXmZ
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 AmpÊdH$ A~w©Xemó$à¶moJembm
           H¢$ga Ed§ ‘mZd AmZwd§{eH$ Aì¶dñWmAm| H$s OrZmo{‘H$s Ed§ AmpÊdH$ AmZwd§{eH$s

g¨H$m¶ ‘wabr YaZ ~mî`‘ ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ amOw Hw$‘ma d[aîR AZwg¨YmZ AÜ¶oVm
E{Z‘r aoS>²S>r lr{Zdmg d[aîR> AZwg¨YmZ AÜ¶oVm
àË¶yem ~mbm àË¶yem d[aîR> AZwg¨YmZ AÜ¶oVm
Ae‘bm ZmO d[aîR> AZwg¨YmZ AÜ¶oVm
gmam A{Zgm Om°O H${Zð AZwg¨YmZ AÜ òVm
{Xì¶m gaH$ma H${Zð AZwg¨YmZ AÜ òVm> (’$adar 2018 go$)

AÝ` gXñ¶ AO¶ Hw‘ma Mm¡Yar VH$ZrH$s A{YH$mar$
{‘Ww am¶Mm¡Yar S>rEgQ>r ‘{hbm d¡km{ZH (OwbmB© 2017 VH$)
amOw AÈx>ar grVm am‘m AZwg§YmZ gh¶moJr> ({Xgå~a 2017 VH$)
{dídH$ë¶mU H$moQ>mn„r n[a¶moOZm VH$ZrH$s ghm¶H$$ >
nX‘mdVr H$dm{S>nwbm n[a¶moOZm OoAmaE’$
‘hþAm ^Å>mMm¶© n[a¶moOZm OoAmaE’$ (‘B© 2017 go {Xg§~a 2017 VH$)
n¥Ïdr ‘§OwZmW n[a¶moOZm OoAmaE’$ (OZdar 2017 go)

gh¶moJH$Vm© gm¡å¶Xrá nmBZ AmB©AmB©nrEM, nrEME’$AmB©, h¡Xam~mX
A{‘V XÎm EgrQ>rAmaB©gr, Zdr ‘wå~B©
a‘Zm Xmdwbwar Zm°W©doñQ>Z© ¶y{Zd{g©Q>r, ¶yEgE
¶moJoem emoMo EZgrgrEg, nwUo
ñdU©bVm Jm¡are§H$a Anmobmo AñnVmb, h¡Xam~mX
AmB© gVre amd Ho$AmB©E‘Eg, h¡Xam~mX
Q>r gw~«‘Ê`oœa amd ~rAmB©EgrEMAmaAmB©, h¡Xam~mX
Ho$drdrEZ amOw AmB©EAmaEMAmagr, h¡Xam~mX
gwOrV gr nQ>Zm¶H$ ~rAmB©EgrEMAmaAmB©, h¡Xam~mX
E‘ lr{Zdmgwbw E‘EZOo AñnVmb, h¡Xam~mX

CÔoí¶

^maV ‘| àM{bV H¢$gam| ‘| ‘hËdnyU© Xþ{Z©¶{‘V OrZm§o /
nmWdoO H$s nhMmZ Ed§ A{^bjUZ H$aZm; Ed§

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2017  VH$)

Or^ H$m H¢$ga : Q>çy‘a Z‘yZm| ‘| Q>rnr53  Q´m§g{H«$ßQ> H$m
An-aoJwboeZ g¨̂ dV`m ZMAT3 H$s H$ma©dmB© Ho$ H$maU
Wm& SMARCD1 H$mo J¡a-hm°Q>ñnm°Q> CËn[adVu p53 Ho$
ZdrZ Q´m§g{H«$ßeZ bú` Ho$ ê$n ‘| nw{ï> H$s JB© Wr&

H$mobmoaoŠQ>b H¢$ga (grAmagr) : Ca2+/NFAT  {g¾qbJ
H$mo >Wnt-aoŠQ>b H¢$ga Ho$ Z‘yZm| ‘| g‘¥Õ hmoZo Am¡a
grAmagr H$mo{eH$m bmBZm| ‘| Q>çy‘[aOo{ZH$ gw{dYmAm| H$mo
~‹T>mdm XoZo Ho$ {bE ImoOm J¶m Wm& XPNPEP3 H$mo

H¡$Zmo{bH$ Wnt/β-Ho$Q>o{ZZ {g¾qbJ Ho$ EH$ aIaImd
à{VboIZ bú¶ Ho$ ê$n ‘| nhMmZm J¶m Wm&&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)

Or^ H$m H¢$ga :  h‘Zo EMEZEggrgr ({MÌ 1 E-gr)
‘| ‘mÌmË‘H$ [adg© Q´m§g{H«$ßeZ nrgrAma Am¡a AÝ` H¢$ga
Ho$ àH$ma ({MÌ 1 S>r) ‘| Or^ Ho$ gm‘mÝ` H¢$ga Ho$ Z‘yZm|
H$s VwbZm ‘| Q>çy‘a ‘| -SMARCD1 H$s Cƒ A{^ì`{º$
H$s nw{ï> H$s& g~go ‘hËdnyU© ~mV ̀ h h¡ {H$, -SMARCD1

A{^ì`{º$ ‘| d¥{Õ Zo EMEZEggrgr Q>çy‘g© hm~©[a¨J
{‘g|g p53 CËn[adV©Z ({MÌ 1 B©) ‘| Xw~©b ApñVËd H$s
^{dî`dmUr H$s& Bg àH$ma, h‘mao n[aUm‘ SMARCD1

H$mo CËn[adVu p53 Ho$ ZdrZ Am°ÝH$moOo{ZH$ bú` Ho$ ê$n
‘| àH$Q> H$aVo h¢&
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{MÌ 1. SMARCD1 H$s g¨̂ m{dV Am|H$moOo{ZH$ ̂ y{‘H$m H$s Z¡Xm{ZH$ àmg¨{JH$Vm& n¡Zb E-S>r ‘| gm‘mÝ` D$VH$ Ho$ Z‘yZo H$s
VwbZm ‘| Q>çy‘a ‘| SMARCD1 A{^ì`{º$ ‘| d¥{Õ Xem©B© JB© h¡& n¡Zb E EggrgrAmoQ>r Am¡a Or^ Ho$ gm‘mÝ` D$VH$ Z‘yZo na
{H$E JE SMARCD1 Q´m§g{H«$ßQ> ñVa Ho$ Š ỳ-nrgrAma {dûcofU Ho$ n[aUm‘ {XImVm h¡& n¡Zb ~r EggrgrAmoQ>r Q>çy‘a ‘|
SMARCD1  E‘AmaEZE ñVa H$s VwbZm {XImB© JB© h¡ Am¡a EH$ AÝ` AÜ``Z (H¥$îUZ Am{X, 2015) ‘| CËnÞ ‘mBH«$moEao-
AmYm[aV OrZmo‘-ì`mnr A{^ì`{º$ S>oQ>m go nVm bJmE JE gm‘mÝ` Z‘yZm| go ‘ob ImVm h¡& n¡Zb gr Am¡a S>r ’$m`a~«mCO S>oQ>m~og
na EMEZEggrgr (n¡Zb gr) Am¡a H$B© AÝ` H¢$ga (n¡Zb S>r) ‘| gm‘mÝ` Z‘yZo ~Zm‘ Q>çy‘a na {H$E JE SMARCD1
Q´m§g{H«$ßQ> ñVa Ho$ H$åß ỳQ>oeZb {dûcofU Ho$ n[aUm‘ {XImVo h¢& àH$ma S>r ‘| H¢$ga àH$ma: Q>rEMdm`E‘, WmB‘g; EgHo$grE‘,
pñH$Z Š ỳaQ>o{Z`g ‘obmZmo‘m; Or~rE‘, p½b`moãbmñQ>mo‘m; Ho$AmB©Amanr, {H$S>Zr arZb n¡{nbar gob H$m{g©Zmo‘m; ỳgrB©gr,
ỳQ>oamBZ H$m°n©g E§S>mo‘o{Q´̀ b H$m{g©Zmo‘m; Eb ỳEggr, b§J ñ¹¡$‘g gob H$m{g©Zmo‘m; B©EggrE, Bgmo’o${O`b H$m{g©Zmo‘m; ~rEbgrE,

ãb¡B©S>a `yamoWo{b`b H$m{g©Zmo‘m; grEMAmoEb, H$mob|{O`moH$m{g©Zmo‘m; EgQ>rES>r, ñQ²‘H$ E{S>ZmoH$m{g©Zmo‘m; arS>, aoŠQ>b
E{S>ZmoH$m{g©Zmo‘m; grAmoES>r, H$mobZ E{S>ZmoH$m{g©Zmo‘m; grB©Eggr, J^m©e` J«rdm ñ¹$o‘g gob H$m{g©Zmo‘m Am¡a E§S>mogdm©BH$b
E{S>ZmoH$m{g©Zmo‘m; ~rAmagrE, ñVZ H$m{g©Zmo‘m; Ho$AmB©Amagr, {H$S>Zr arZb pŠb`a gob H$m{g©Zmo‘m; Ho$AmB©grEM, {H$S>Zr
H«$mo‘mo’$mo~; Q>rEMgrE, Wm`amBS> H$m{g©Zmo‘m; Eb ỳES>r, b§J E{S>ZmoH$m{g©Zmo‘m; nrEES>r, A¾me`r E{S>ZmoH$m{g©Zmo‘m; nrAmaES>r,
àmoñQ>oQ> E{S>ZmoH$m{g©Zmo‘m; EgEAmagr, gmaH$mo‘m; nrgrnrOr, {’$`moH«$mo‘mogmBQ>mo‘m n¡amJ¢p½b`mo‘m; EbAmB©EMgr, {bda {hnoQ>mogoë ẁba
H$m{g©Zmo‘m& nr ‘mZ AZnò S>© (n¡Zb E Am¡a gr) Am¡a Omo‹S>m (n¡Zb ~r) Q>r narjU Ho$ AZwê$n h¡& n¡Zb B© EMEZEggrgr Z‘yZo
na Q>rgrOrE S>oQ>m H$m Cn`moJ H$aHo$ {H$E JE CÎmaOr{dVm {dûcofU H$mo {XImVm h¡& ~mE§ n¡Zb ‘| p53 pñW{V Ho$ {bE ñVarH¥$V
g^r Z‘yZo em{‘b h¢ ({‘g|g CËn[adVu (EZ = 155) ̀ m dÝ` àH$ma (EZ = 114) p53) H$mo ~aH$ama aIZo dmbo Z‘yZo; ‘Ü`
n¡Zb ‘| g^r  p53 S>ã ỳdQ>u Z‘yZo Am¡a p53 CËn[adVu Z‘yZo em{‘b h¢ Omo Am¡gV OoS>-ñH$moa (EZ =77; SMARCD1 Cƒ) Ho$
D$na SMARCD1 ñVa Ho$ gmW h¢, O~{H$ XmE§ n¡Zb ‘| g^r p53 WT Z‘yZo Am¡a p53 CËn[adVu Z‘yZo em{‘b h¢ Omo Am¡gV
OoS>-ñH$moa Ho$ ZrMo SMARCD1 ñVam| Ho$ gmW h¢ (EZ = 77; SMARCD1  H$‘)& nr ‘mZ bm°J a¢H$ narjU go ‘ob ImVo h¢&
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grAmagr : h‘Zo NFATC1  Am¡a CgHo$ Q´m§g{H«$ßeZ
bú`m| H$s j‘Vm H$m ‘yë`m§H$Z {H$`m Omo grAmagr
H$mo{eH$mAm| ‘| EgEMAmaEZE AmYm[aV Zm°H$ S>mCZ Am¡a
NFATC1 H$s EŠQ>mo{nH$ A{^ì`{º$ XmoZm| H$m Cn`moJ H$aHo$
Q>çy‘[aOo{ZH$ JwUm| H$mo g¨emo{YV H$aZo Ho$ {bE {H$`m J`m
Wm& n[aUm‘ ~VmVo h¢ {H$ NFATC1  Am¡a BgHo$ bú`
OrEgEZ Am¡a RUNX2  go grAmagr H$mo{eH$mAm| ({MÌ
2) H$s àdmgr j‘Vm ‘| C„oIZr` d¥{Õ hþB© h¡, Bg àH$ma
grAmagr ‘| Q>çy‘mo[aOoZo{gg Ho$ g¨̂ m{dV {Z`m‘H$ Ho$ ê$n
‘| Ca2+/NFAT {g¾qbJ H$s ŷ{‘H$m H$s nw{ï> H$s JB© h¡&

EH$ AbJ AÜ¶¶Z ‘|, XPNPEP3 H$s EŠQ>mo{nH$ A{^ì¶{º$
grAmagr H$mo{eH$mAm| ({MÌ 3 E) ‘| Q>çy‘o[aOo{ZH$ JwUm|
H$mo ~‹T>mdm {X¶m& EH$ grAmagr D$VH$ ‘mBH«$moEao na
Bå¶yZmo {hñQ>moH¡${‘ñQ´r ‘| {‘bmZ {H$E JE gm‘mÝ¶ Z‘yZo
({MÌ 3 ~r) H$s VwbZm ‘| Q>çy‘a ‘| A{^ì¶{º$ ‘| d¥{Õ
XoIr JB©& g~go ‘hËdnyU© ~mV ‘h h¡ {H$ XPNPEP3

A{^ì¶{º$ go H¡${Q>{ZZ na‘mUw ñWmZr¶H$aU pñW{V ({MÌ
3 ~r-S>r) Ho$ gmW ‘hËdnyU© ghg¨~§Y àX{e©V {H$¶m&
BgHo$ Abmdm, grAmagr (Vm{bH$m 3) g{hV H$B© H¢$ga
Ho$ {bE àH$m{eV OrZ A{^ì¶{º$ S>oQ>mgoQ> ‘| gm‘mÝ¶
Z‘yZo H$s VwbZm ‘| Q>çy‘a ‘| XPNPEP3 A{^ì¶{º$ H$mo
AnaoJwboQ>> {H$¶m J¶m Wm& A§V ‘|, XPNPEP3 A{^ì¶{º$

H$B© H¢$ga ({MÌ 3B©) ‘| AënU ApñVËd Ho$ gmW
ghg¨~§{YV h¡& Bg{bE h‘mao n[aUm‘ grnrgr Ho$ {bE
{deof ‘hËd Ho$ gmW H¡$Zmo{ZH$b Wnt/β-Ho$Q>o{ZZ {g¾qbJ
H$m EH$ ZdrZ Q´m§g{H«$ßeZ bú¶ hmoZo Ho$ {bE XPNPEP3

H$m gwPmd XoVo h¢&

^mdr `moOZmE§ Am¡a {ZX}e

1. CËn[adVu p53 Ho$ ZE Q´>m§g{H«$ßeZb bú¶ H$s
{deofVm&

2. Wnt- ‘bme` Ho$ H¢$ga A{^`mZ ‘| Ca2+/NFAT

g¨Ho$VZ ‘mJ© H$s {deofVm&

àH$meZ

1. Mm¡Yar EHo$, Ama ‘hmnmÌm, EME ZmJamOmam‘, nr
a§JZmW, E Xbmb, E XÎm, Eg S§>S>m, Ho$E‘ {J[ae
E§S> E‘S>r ~í`m‘ (2017). X Zmodb B©S>rEAma
nr.Eb397EM {‘g|g å ỳQ>oeZ EŠ ỳO Am°Q>mogmo‘b
S>mo{‘Z|Q> hmBnmohmBŚmo{Q>H$ EŠQ>moS>‘©b {S>gßbo{g`m& OZ©b
Am°’$ X ỳamonr`Z EHo$S>‘r Am°’$ S>‘}Q>mobm°Or E§S>
doZo[a`mobm°Or S>rAmoAmB© : 31:e17-e20&

 2.  Hw$‘ma Ama Am¡a ~í`m‘ E‘S>r (2017)& ‘ëQ>rnb
Am|H$moOo{ZH$ amoëg> Am°’$ Ý ỳpŠb`a ~rQ>m Ho$Q>o{ZZ.
OZ©b Am°’$ ~m`mogmB§g 42: 695-707.

{MÌ 2. grAmagr ‘| NFATc1 H$s Q>çy‘[aOo{ZH$ j‘Vm Am¡a BgHo$ bú` RUNX2  Am¡a GSN H$m ‘yë`m§H$Z& n¡Zb E (erf©)
‘| NFATC1, OrEgEZ `m  RUNX2 A{^ì`{º$ g¨aMZmAm| (~VmB© JB©) Ho$ gmW g¨H«${‘V HCT116 H$mo{eH$mAm| Ho$ gmW {H$E
JE ‘mZH$ Q´m§g-dob ‘mBJ«oeZ Am‘mnZ go àmá n[aUm‘ {XImVo hþE à{V{Z{Y B‘oO em{‘b h¢²& n¡Zb E (ZrMo) ‘| g‘J« n[aUm‘m|
Ho$ J«m{’$H$b à{V{Z{YËd {XImE JE h¢²& n¡Zb ~r HCT116 H$mo{eH$mAm| ‘| NFATC1 Ho$ Zm°H$S>mCZ Ho$ gmW {H$E JE Q´m§g-dob
‘mBJ«oeZ Am‘mnZ Ho$ gmW àmá n[aUm‘ {XImVm h¡& n¡Zbm| ‘| nr ‘mZ E Am¡a ~r AZnò S>© Q>r narjU Ho$ AZwê$n h¡& EZQ>r, J¡a-
bmjUrH$aÊm&
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{MÌ 3. Q>çy‘a Z‘yZo ‘| XPNPEP3 A{^ì`{º$ H$m {dûcofU& n¡Zb E Xmo AbJ-AbJ grAmagr gob bmBZm| (~VmB© JB©) ‘|
XPNPEP3 H$s EŠQ>mo{nH$ A{^ì`{º$ Ho$ ~mX E‘Q>rQ>r (~mE§) Am¡a Or{dV-‘¥V (XmE§) Am‘mnZ H$m n[aUm‘ {XImVm h¡&
OrE’$nr EŠQ>mo{nH$ A{^ì`{º$ H$mo {Z §̀ÌU Ho$ ê$n ‘| BñVo‘mb {H$`m J`m Wm& nr ‘yë` AZnò S>© ‘Q>r’ narjU (Xmo Q>oëS>) Ho$
AZwê$n h¡; *,<0.05 and ** Am¡a <0.01 n¡Zb ~r-S>r XPNPEP3 Am¡a  β-catenin A{^ì`{º$ Ho$ grAmagr-Q>rE‘E AmYm[aV
{dûcofU Ho$ n[aUm‘ {XImVo h¢& n¡Zb ~r EH$ à{V{Z{Y Wnt+ aoŠQ>b H¢$ga Z‘yZm Ho$ {bE AmB©EMgr n[aUm‘ {XImVm h¡:
na‘mUw YZmË‘H$-Ho$Q>o{ZZ (~mE§) Ho$ gmW Q>çy‘a Am¡a XPNPEP3 (‘Ü`) Ho$ {bE Cƒ A{^ì`{º$& {‘bmZ {H$E JE gm‘mÝ`
Z‘yZm Ho$ n[aUm‘ñdê$n ZJÊ` XPNPEP3 A{^a§OZ XmBª Amoa {XIm`m J`m h¡& n¡Zb gr à{V{Z{Y à{V{Z{Y Ho$ {bE AmB©EMgr
n[aUm‘ {XImVm h¡ Wnt-aoQ>³b H¢$ga Z‘yZm: na‘mUw F$UmË‘H-Ho$Q>o{ZZ (~mE§) Ho$ gmW Q>çy‘a Am¡a XPNPEP3 (XmE§) Ho$ {bE
H$‘Omoa A{^a§OZ& n¡Zb S>r XPNPEP3 Ho$ VwbZmË‘H$ {dûcofU Ho$ J«m{’$H$b à{V{Z{YËd Am¡a Q>rE‘E ‘| bb-Ho$Q>o{ZZ
A{^ì`{º$ {XImVm h¡; {’$ea H$m gQ>rH$ narjU nr-d¡ë`y {XIm`m J`m h¡& n¡Zb B© Zo VrZ AbJ-AbJ H¢$ga (~VmE JE) Ho$
{bE cBioPortal (www.cbioportal.org) na àXe©Z {H$E JE Hw$b ApñVËd Ho$ H¡$nbZ - {‘`a AZw‘mZ Ho$ n[aUm‘ Xem©E h¢&

$Vm{bH$m 1. Am°ZH$m°{‘Z S>oQ>m~og go Q>çy‘a ~Zm‘ gm‘mÝ` Z‘yZo ‘| XPNPEP3 A{^ì`{º$ H$m An-aoJwboeZ&

S>oQ>mgoQ> E {dûcofU ’$moëS> An-aoJwboeZ nr ‘mZ
(Q>r ~Zm‘ EZ)~r

gZ ~«oZ S>oQ>m goQ> EZmßbmpñQ>H$ EñQ´mo>gmBQ>mo‘m 2.87 7.55 E-5

~Zm‘ gm‘mÝ`
amS>dmZr ~«oñQ>> BZdo{gd {‘ñS²g ~«oñQ>‘ H$m{g©Zmo‘m 5.87 0.011

S>oQ>m goQ> ~Zm‘ gm‘mÝ`
BZdo{gd S>ŠQ>b ~«oñQ> ~Zm‘ gm‘mÝ` 3.47 0.025

Q>rgrOrE aoŠQ>moE{g½‘m°oBS> ES>oZmoH$m{g©Zmo‘m 2.03 2.95 E-7

H$mobmoaoŠQ>b S>oQ>m goQ> ~Zm‘ gm‘mÝ`
g~oQ²g - ~obda H$m°bZ aoŠQ>b ES>oZmo‘m ~Zm‘ gm‘mÝ` 2.99 7.74 E-6

S>oQ>m goQ> H$mobm°Z ES>Zmo‘m ~Zm‘ gm‘mÝ` 2.82 7.74 E-4

PmZ ‘mBbmo‘m S>oQ>m goQ> gmoëS>[a¨J ‘mBbmo‘m ~Zm‘ gm‘mÝ` 2.83 5.51 E-6

a Am°ZH$m°‘mBZ S>oQ>m~og go A{^ì`{º$ S>oQ>m goQ>
b {d{eï> H¢$ga àH$ma Ho$ {bE gm‘mÝ` Z‘yZo ~Zm‘ Q>çy‘a ‘| XPNPEP3 Q´m§g{H«$ßQ> H$s JwZm d¥{Õ H$m à{V{Z{YËd H$aVm h¡&
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Ý`yamoñnmoam OoZo{Q>Šg à`moJembm

g¨H$m¶ XþJm©àgmX nr H$ñ~oH$a hmëS>oZ nrR>$

nrEMS>r N>mÌ Xod Amerf {Jar EgAmaE’$

AÝ` gXñ¶ E. er~m VH$ZrH$s A{YH$mar
Eg. aoIm VH$ZrH$s ghm¶H
Ho$. lrWr aoS²>S>r VH$ZrH$s ghm¶H

n[a¶moOZm 1 :  AZno{jV S>rEZE (E‘Eg ỳS>r) Ho$
Hw$eb {‘`mo{Q>H$ gmBb|qgJ, hmbm§{H$ Ý`yamoñnmoam
H«$mgm ñQ>²¢S>S>© AmoH$ [aO (OR) {d ôXm| H$s {deofVm,
Ý ỳamoñnmoam ‘| AQy>Q> h¡&

CÔoí¶ : ¶h g‘PZo Ho$ {bE h¡ Š¶m| AZno{jV S>rEZE
(E‘Eg¶yS>r) H$m {‘¶mo{Q>H$ gmBb|qgJ Q>oñQ>a$ OR x

OR H«$m°g ‘| A{YH$ Hw$eb h¡, Q>oñQ>a OR x dÝ¶-
{d ôX H«$m°g H$aZo H$s VwbZm ‘|&

E‘Eg ỳS>r EH$ AmaEZEAmB©-‘Ü`ñW à{H«$`m h¡ Omo ‘mZH$
Ý ỳamoñnmoam H«$mgm `m EZo{Q>H$ n¥ð> ŷ{‘ ‘| {H$gr ^r OrZ
H$mo Hw$ebVmnyd©H$ gmBb|g H$aVr h¡ {Ogo qbJ H«$m°g Ho$
{‘`mo{gg Ho$ Xm¡amZ AnZo hmo‘mobm°J Ho$ gmW C{MV ê$n
go Omo‹S>m Zht OmVm h¡& AZnò S>© AZwH«$‘ A{Z`{‘V
AmaEZE’ ‘| {bIo JE h¢ Omo S>~b ñQ¢́{S>S> hþE h¢ Am¡a
{’$a nyaH$ E‘AmaEZE H$mo AnZmZo Ho$ {bE EH$ gm¶b|qgJ
H$m°åßboŠg Ûmam Cn`moJ Ho$ {bE EH$b ñQ¢́b{S>S> hþE
E‘Eg ỳS>r go Ow‹S>o N>moQ>o B§Q>a’o$[äJ AmaEZE (‘mgrAmaEZE)
‘| g¨gm{YV {H$`m OmVm h¡& E‘Eg ỳS>r hmo‘moOmBJg
Q>oñQ>a E EŠg Q>oñQ>a EH$ H«$m°g ‘| Zht hmoVm h¡& h‘mar
à`moJembm ‘| nhbo XoIm h¡ {H$ A{YH$Va (AWm©V² 72/

80) dÝ`-n¥WH$ Cn ôXm| (S>ãë ỳ) Ho$ gmW E‘Ama ỳS>r OR

-ì ẁËnÞ E‘Eg ỳS>r Q>oñQa Cn ôXm| Ho$ H«$m°g ‘| {Z{üV
ê$n go H$‘ Hw$eb hmoVm h¡& Q>oñQ>a EŠg S>ãë ỳ H«$m°g ‘| ̀ m
Vmo AZwH«$‘ {hQ>oamoOmBJmo{gQ>r E‘Eg ỳS>r (‘m°S>b 1) H$mo
X~mVm h¡, ̀ m OR n¥ð> ŷ{‘ E‘Eg ỳS>r XjVm (‘m°S>b 2)
‘| AmZwd§{eH$ {d{dYVm H$s gr‘m ‘| E‘Eg ỳS>r AZwHy$b
Ma‘ H$m à{V{Z{YËd H$aVm h¡& h‘Zo E‘Eg ỳS>r H$m
narjU EH$ ZdrZ EZ. H«$mgm dÝ`  ì ẁËnÞ AmZwd§{eH$
n¥ð> ŷ{‘ ‘| {H$`m J`m h¡, {Ogo ~r / Eg H$hm OmVm h¡,
Am¡a g¨~§{YV àOm{V`m| ‘| EZ. Q>oQ´mñn‘m© ^r em{‘b h¡&
`{X ‘m°S>b 1 ghr Wm, Vmo h‘ Cå‘rX H$a|Jo {H$ BZ H«$m°g

H$mo Hw$eb E‘Eg ỳS>r àX{e©V H$aZo H$s Cå‘rX h¡, O¡gm
{H$ OR ‘| h¡& bo{H$Z `{X ‘m°S>b 2 ghr Wm Vmo
AmBgmoOo{Z{gQ>r H$m H$moB© à^md Zht n‹S>oJm, Am¡a E‘Eg ỳS>r
~r / Eg n¥ð> ŷ{‘ ‘| Aj‘ Ho$ ê$n ‘| ahoJm Š`m|{H$ `h
dÝ` Cn ôXm| ‘| go Wm Omo Bgo ì ẁËnÞ {H$`m J`m Wm&

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2017 VH$)

80 dÝ¶-n¥WH$ Cn ôXm| ‘| OR-ì¶wËnÞ E‘Eg¶yS>r Q>oñQg©
(Q>oñQ>a OR) Ho$ gmW nma H$aZo ‘| narjU {H$¶m J¶m h¡,
Ho$db AmR>, {Ogo OR dÝ¶-Cn ôXm| Ho$ ê$n ‘| Zm{‘V
{H$¶m J¶m h¡, Ûmam Q>oñQ>aOR x OR H«$m°g ‘| VwbZmË‘H$ ê$n
go EH$ gmBb|qgJ {’$ZmoQ>mBn Xem©¶m J¶m& Sad àH$ma Ho$
Zm‘ go Mma dÝ‘X Cn ôXm| Ho$ gmW nma hmo J¶m, E‘Eg¶yS>r
{XImZo ‘| Ag’$b ahm Am¡a eof 68 Cn ôXm| ‘| EH$
‘Ü¶dVu {’$ZmoQ>mBn {XIm¶m J¶m& BZ n[aUm‘m| H$mo
g‘PmZo Ho$ {bE EH$ n[aH$ënZm (‘m°S>b 2) ¶h h¡ {H$
Q>oñQ>a OR x dÝ¶ H«$m°g ‘| OrZmo‘ AZwH«$‘ {hQ>oamoOmBJmo{gQ>r
EH$ àmH¥${VH$ E{gZopßgg Am¡a EH$ ¶m A{YH$ E‘Eg¶yS>r
OrZ Ho$ goë’$m-gmBb|qgJ H$m H$maU ~ZVm h¡& EH$ Am¡a
n[aH$ënZm (‘m°S>b 2) ¶h h¡ {H$ àmH¥${VH$ Am~mXr
E‘Eg¶yS>r ‘O~yVr ‘| ì¶mnH$ AmZwd§{eH$ {^ÞVm H$mo
amoH$Vr h¡ Am¡a OR Cn ôX E‘Eg¶yS>r-AZwHy$b Ma‘ H$m
à{V{Z{YËd H$aVo h¢&

Xmo ‘m°S>bm| Ho$ ~rM narjU H$aZo Ho$ {bE h‘Zo ZdrZ-
AmBgmoOo{ZH$ Cn ôXm|, ~r / EgE Am¡a ~r / Eg E,
gS>-Q>mBn dÝ` -n¥WH$ Cn ôXm| go {~Mnwar -1 E (~r)
Am¡a ñnO©a E (Eg) go ZE Q>oñQ>g© ~ZmE, CÝh| (Q>oñQ>a~r
/ Eg), Am¡a Q>oñQ>a B/S x B/S  H«$m°g ‘| E‘Eg ỳS>r H$s Om§M
H$s& Q>oñQ>aOR x OR ̀ m Q>oñQ>a ~r Q>oñQ>a B/S x B/S  Am¡a ~ZmZo
Ho$ {bE XoI^mb H$s JB© Wr Am¡a JwUgyÌ 1 na OR-
ì ẁËnÞ r+ OrZ H$m Q>oñQ>a OR Am¡a Q>oñQ>a ~r / Eg
Cn ôXm| ‘| R>rH$ E{b{bH$ JwUgyÌ 7 ñWmZm| ‘| Cgr 2532
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~rnr I§S> (ref ) H$mo S>mbZo go ‘| H«$m°g hmo OmVm h¡&
AZwH«$‘ go nVm Mbm {H$ ref  H$m ~r / Eg g¨ñH$aU
Ho$db 16 EgEZnr Ûmam ̀ m g¨ñH$aU go AbJ h¡& r+  OrZ
Ho$ E‘Eg ỳS>r-ào[aV gmBb|qgJ Ho$ n[aUm‘ñdê$n dÝ`$
àH$ma Ho$ pñn§S>b AmH$ma Ho$ ~Om` Jmob EñHmoñnmoa Ho$
CËnmXZ ‘| n[aUm‘ hmoVm h¡& Q>oñQ>>aOR x OR H«$m°g H$m
CËnmXZ > 90%  amC§S> EñH$moñnmoa, O~{H$ Q>oñQ>aB/S x B/S

H«$m°g H$m CËnmXZ <50% Xm¡a EñH$moñnmoa hmoVm h¡& AmœñV
ê$n go, Q>oñQ>$aOR x Q>oñQ>aB/S H«$m°g go < 5% amC§S> EñH$moñnmog©
H$m CËnmXZ hþAm, `h nw{ï> H$aVo hþE {H$ Xmo Q>oñQg© ‘|
EŠQ>mo{nH$br pñWV Ama OrZ AZwH«$‘ E‘Eg ỳS>r ‘erZar
Ûmam Omo‹S>o JE Ebrb Ho$ ê$n ‘| nVm Mbm Wm, Am¡a
Bg{bE E‘Eg ỳS>r H$mo {Q́Ja Zht {H$`m J`m& BZ n[aUm‘m|
Ûmam ‘m°S>b 2 H$m g‘W©Z {H$`m Am¡a ‘m°S>b 1 H$mo AñdrH$ma
H$a {X`m&

h‘Zo Q>oñQ>g©OR Q́m§gOoZ H$mo g̈~§{YV àOm{V`m| EZ.Q>oQ́mñn‘m©
Ho$ 85 ‘| {d ôX ‘| àJ{V H$s JB©, Am¡a nm`m {H$ E‘Eg ỳS>r
Q>oñQ>aNt x N Q>oQ´mñn‘m© H«$m°g ‘| Aj‘ Wm& gmW ‘|, h‘mao
n[aUm‘m| go gwPmd {‘bm {H$ Hw$eb E‘Eg ỳS>r Ý ỳamoñnmoam
‘| ‘mZH$ Zht h¡ Am¡a `h `m n¥ð> ŷ{‘ ‘| E‘Eg ỳS>r-
AZwHy$b Ma‘ na E‘Eg ỳS>r-AZwHy$b Ma‘ H$m à{V-
{Z{YËd H$aVm h¡& h‘Zo nhbo EZ. H«$mgm gpå‘b-
ZmË‘H$ Q´m§gbmoHo$eZ T(EB4)  Am¡a T(IBj5) H$mo EZ.
Q>oQ´mñn‘m© ‘| ̂ r àJ{V H$s Wr& Am¡a ZE Cn ôX T(EB4)Nt

Am¡a T(IBj5)Nt H$m CËnmXZ {H$`m Wm, {Og‘| Am‘ Vm¡a
na Ho$db ñWmZmÝVaU ~«oH$nm°B§Q²g hr hmoVo h¢ EZ H«o$ñgm
bo{H$Z eof OrZmo‘ EZ. Q>oQ´mñn‘m© go h¡& Q>rEZQ>r EŠg
EZ H«$m°g (EZ = gm‘mÝ` AZwH«$‘ EZ. Q>oQ´mñn‘m©) go
h‘Zo Dp(EB4) Nt Am¡a  Dp(IBj5)Nt  àmoOoZr àmá {H$`m&
Ohm§ VH$ h‘ OmZVo h¢ {H$ ̀ o EZ. Q>oQ´mñn‘m©  ‘| {H$E JE
nhbo Sw>ßbrHo$eZ Cn ôX Wo&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V (1 Aà¡b
2017 - 31 ‘mM©, 2018)

1. EbAmogr OR ~Zm‘ ~r / Eg ’$sZmoQ>mB{nH$
A§Va A§V{Z©{hV

h‘Zo nm`m {H$ {hQ>oamoOmBJmog Q>oñQ>aOR ~r / Eg Am¡a
Q>oñQ>aB/S x OR H«$m°g go Aj‘ E‘Eg ỳS>r (25-60% amC§S>
EñH$moñnmog©) ̂ r Xem©̀ m J`m, {Og‘| gwPmd {X`m J`m {H$

~r / Eg H$m Aj‘ E‘Eg ỳS>r {’$ZmoQ>mBn Hw$eb
E‘Eg ỳS>r {’$ZmoQ>mBn Ho$ {bE à^mdr Wm OR Ho$ BgHo$
~mX, h‘Zo {dnarV E’$EQ>r àH$ma Ho$ Q>oñQ>a Ho$ gmW EH$
x B/S1 E H«$m°g go 102 f1 àmoJ¡Zr H«$m°g {H$̀ m Am¡a E‘Eg ỳS>r
Ho$ {bE ñH$moa {H$`m& 11 f1 àmoJ¡Zr Ho$ H«$m°g H$m CËnmXZ
> 90% amC§S> EñH$moñnmog©, O~{H$ eof 81 go 25-90% a|O
‘| ñnoŠQ´‘ {‘bm& BZ n[aUm‘m| go gwPmd {‘bm {H$ `m
A{^^mdH$m| Ho$ Xj E‘Eg`yS>r ’$sZmoQ>mBn H$mo `m
A{^^mdH$m| go bJ^J VrZ AZqbH$ {H$E JE OrZ H$s
Amdí`H$Vm hmo gH$Vr h¡ (11/102  bJ^J 1/8 h¡)&
S>m°. Ho$ Q>r {Zem§V (AmB©AmB©EgB©Ama-Q>rdrE‘) Ho$ gh`moJ
go h‘ 11 OR-àH$ma Ho$  f1 Ho$ Bë ẁ{‘Zm OrZmo‘ AZwH«$‘
H$mo {ZYm©[aV H$aVo h¢ Am¡a nm`m {H$ CÝhm|Zo g¨a{jV
JwUgyÌ 1, 2, Am¡a 5 g¡½‘|Q> gmPm {H$E h¢& BZ g¡½‘|Q> ‘|
bmoH$mB© hmo gH$Vr h¡ Omo OR-àH$ma {’$ZmoQ>mBn {ZYm©[aV
H$aVr h¡& bmoH$mB© CZ H$maH$m| H$mo EZH$moS> H$a gH$Vm h¡
Omo E‘Eg ỳS>r à{V{H«$`m H$mo g‘PZo Ho$ {bE A{V[aº$
{Z`m‘H$ g¨Ho$V àXmZ H$aVo h¢, Am¡a ò H$maH$ OR go
AZwnbãY h¢& ^{dî` Ho$ emoY ‘| h‘ ‘mZ{MÌU Ho$
g¨H$ën H$mo ~‹T>mE§Jo Am¡a OR  ~Zm‘ ~r / Eg A§Va H$mo
{ZYm©[aV H$aZo dmbo dmñV{dH$ OrZm| H$s nhMmZ H$aZo
H$m à`mg H$a|Jo&

2. J¡a-n¥ð>^y{‘ ‘| S>rnr-{hQ>oamoOm`Jg H«$m°g H$m
J¡a-~¡aZ {’$ZmoQ>mBn

OR, H«$mo‘mogmo‘ goJ‘|Q> Sw>ßbrHo$eÝg (Dp x N) Ho$ {bE
{hQ>oamoOmBJmog H$mo H«$m°g H$aVm h¡, b§~o g‘` go EH$
J§̂ ra E‘Eg ỳS>r-{Z ©̂a ~«oZ {’$ZmoQ>mBn àX{e©V H$aZo Ho$
{bE OmZm OmVm h¡& My§{H$ {nN>bo AmR> XeH$m| ‘| A{YH$m§e
Ý ỳamoñnmoam OoZo{Q>Šg AÜ``Z `m AmZwd§{eH$ n¥ð> ŷ{‘ H$m
Cn`moJ H$aHo$ {H$E JE Wo, Bg{bE Dp-{hQ>oamoOmBJmog
H«$m°g H$s ~mYm H$mo gm‘mÝ` ê$n go g^r Ý ỳamoñnmoam
n¥ð>̂ y{‘ Ho$ ~mao ‘| gM ‘mZm OmVm Wm& h‘mar à`moJembm
Zo nhbo {XIm`m h¡ {H$ S>rnrEg Xmohamd-ào[aV q~Xw
CËn[adV©Z (AmaAmB©nr) Zm‘H$ OrZmo‘-ajm à{H«$`m
H$mo ‘w»` ê$n go X~m gH$Vm h¡, bo{H$Z Bg Vah Ho$
gàoeZ H$m ‘hËd Añnï> ê$n go Dp-{hQ>oamoOmBJmog H«$m°g
H$s gm‘mÝ` YmaUm H$mo XoIVo hþE Añnï> Wm& {nN>bo df©
‘| h‘Zo nhbr ~ma EZ. Q>oQ´mñn‘m© ‘| Dp-{hQ>oamoOmBJmog
H«$m°g H$s CËnmXH$Vm H$s Om§M H$s, {Ogo h‘Zo {XIm`m
h¡ {H$ E‘Eg ỳS>r H$‘Omoa h¡&  Dp(EB4)NtA x 85 E Am¡a
Dp(IBj5)Nta x 85 E EZ Q>oQ́mñn‘m© 85 n¥ð>̂ y{‘ ‘| ~Zo S>rnr-
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{hQ>oamoOmBJmog H«$m°g H$m à{V{Z{YËd H$aVm h¡& ‘hËdnyU©
ê$n go, Z Vmo EH$ ñnï> ~¡aZ {’$ZmoQ>mBn {XIm`m, Am¡a
do Ho$db ‘mÌmË‘H$ ê$n go H$‘ CËnmXH$ Wo, V~ {Z §̀ÌU
go T(EB4)Nta x 85 A Am¡a T(EB4)Nta x 85 A  nma H$aVm h¡&
{deof ê$n go, Dp(EB4)NtA x 85 a Am¡a T(EB4)Nta x 85 A

H«$‘e: 8.2 x 105 Am¡a 12.4 x 105 EñH$m°ñnmog©, Am¡a
Dp(IBj5)Nta x 85 A  Am¡a T(IBj5)Nta x 85 A Zo 1.3 x 105 Am¡a
7.1 x 105 EñH$m°ñnmoa H$m CËnmXZ {H$`m& BZ n[aUm‘m| go
nVm MbVm h¡ {H$ Ý ỳamoñnmoam Dp-{hQ>oamoOmBJmog H«$m°g go
Ow‹S>r b§~r ñdrH$m ©̀ ~mYm dmñVd ‘| OR-àH$ma H$s n¥ð>̂ y{‘
VH$ hr gr{‘V hmo gH$Vr h¡ Am¡a J¡a-OR Am~mXr ‘| Dp-
‘Ü`ñW AmaAmB©nr-gàoeZ gm‘mÝ`m Vm¡a na gamhZm H$s
VwbZm ‘| A{YH$ ‘hËdnyU© hmo gH$Vm h¡& CXmhaU Ho$
{bE, `h EZ H«$mgm E{S>`monmoS>mo‘ {d^oX ‘| Tad

>aoQ´moQ´m§gnmogm°Z H$s Ñ‹T>Vm H$mo g‘Pm gH$Vm h¡, O~{H$
AÝ` g^r Ý ỳamoñnmoam Cn ôXm| H$s Om§M ‘| AmaAmB©nr
CËn[adVu à{H«$`m Ûmam {ZpîH«$` Tad H$m Adeof hmoVr h¡&
g¨̂ dV`m, E{S>`monmoS>mo‘ {d ôX Ho$ nyd©Om| ‘| J¡a-E{b{bH$
Tad à{V`m| Ho$ ~rM H«$m°g Amoda Zo EH$ gpå‘{bV AZwdmX
ñWmZ ~Zm`m Omo EH$ H«$m°g Ho$ ~mX EH$ Dp CËnÞ H$aVm
Wm Omo AmaAmB©nr Am¡a Am{lV Tad  H$mo X~mVm Wm O~
VH$ BgH$s à{V g¨»`m n`m©á ê$n go AmaAmB©nr ‘erZar
Ho$ Dp -‘Ü`ñWVm H$mo àñVwV H$aZo Ho$ {bE n`m©á ê$n
go ~‹T>r Zht OmVr&

BZ n[aUm‘m| H$m dU©Z H$aZo dmbr EH$ nm§Sw>{b{n ‘B©
2018 ‘| Or 3 OrZ OrZmo‘ OoZo{Q>Šg H$mo àñVwV H$s JB©
Wr, Am¡a h‘| EH$ g¨emo{YV nm§Sw>{b{n O‘m H$aZo Ho$
{Z‘§ÌU Ho$ gmW g‘rjm {‘br h¡&
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 nmXn amoJmUw A§V:{H«$¶m à¶moJembm
O¡ÝWmo‘moZmg nmXn amoJOZH$ H$s CJ«Vm {H«$¶m{d[Y¶m| VWm nanmofr nmXnm| Ho$ gmW A§V:{H«$¶m H$mo g‘PZm

g¨H$m¶ eŵ Xrn MQ>Ou ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ AmH$m§jm H$¸$S> d[aîR> AZwg¨YmZ AÜ¶oVm

amOHw$‘ma d‘m© d[aîR> AZwg¨YmZ AÜ¶oVm

{~ídOrV gm‘b d[aîR> AZwg¨YmZ AÜ¶oVm

àemVr qgh d[aîR> AZwg¨YmZ AÜ¶oVm

¶emo~§V nmT>r d[aîR> AZwg§YmZ AÜ¶oVm

Am{XË¶ {ZJ‘ H${ZîR> AZwg§YmZ AÜ¶oVm (AJñV 2017 go$)

nmoñQ>S>m°³Q>ab AÜ¶oVm AZ§Úm {dœmg S>r~rQ>r-AmaE (OyZ 2017 go)

XwJm© ̂ dmZr EgB©Ama~r-EZnrS>rE’$ (Aà¡b 2018 go)

AÝ` gXñ¶ {~ZmoX {~hmar àYmZ VH$ZrH$s A{YH$mar

H¥$îUm‘y{V©$ Q´>oS²>g‘¡Z

CÔoí¶

1. O¡ÝWmo‘moZmg Ho$ CJ«Vm H$maH$m| H$s nhMmZ Ed§
A{^bjUZ;

2. O¡ÝWmo‘moZmg Cn{ZdoeZ Ed§ CJ«Vm ‘| H$mo{eH$m-
H$mo{eH$m g§àofU H$s ŷ{‘H$m;

3. O¡ÝWmo‘moZmg ‘| àmoQ>rZ òdU V§Ì H$m àH$m¶© VWm
CJ«Vm ‘| ŷ{‘H$m; Ed§

4. amoJOZH$ A{^kmZ VWm nmXn gwajm AZw{H«$¶m ‘|
nrEE‘nr H$s ŷ{‘H$m

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (1 Aà¡b, 2016 - 31 ‘mM©, 2017)

~¡ŠQ>r[a¶m H$mo{eH$m - H$mo{eH$m Ho$ ~mhar {gJZqbJ H$mo
g‘o{H$V H$aVo h¢ ¶m gr-S>mB-OrE‘nr Ûmam ‘mpÜ¶V
A§V:H$mo{eH$s¶ {gJZqbJ Ho$ gmW H$moa‘ H$sQ> g|qgJ
Ûmam {d{dY H$mo{eH$m àH«$‘m| Ho$ {Z¶‘Z H$m g‘Ýd¶
H$aVo h¢, {Og‘| MbZerbVm, ~m¶mo{’$ë‘ {Z‘m©U Am¡a
H$m¶m] go Ow‹S>o amoJOZH$ CËnmXZ em{‘b h¢, BZHo$ Amngr
Vmb‘ob Am¡a gr-S>mB-OrE‘nr Q>Z© Amdoa B’o$ŠQ>a Ho$
H$m¶m©Ë‘H$ {d{dYrH$aU go BZHo$ {d{dY H$m¶m] H$mo

n[a^m{fV Zht {H$¶m Om gH$Vm& ’$mBQ>mon¡WmoOZ
O|Wmo‘moZmg Amo[aOr, H$moa‘ g|qgJ H$mo {dgaU ¶mo½¶
{g½Zb H$maH$ (S>rEgE’$) Ûmam ‘mpÜ¶V {H$¶m OmVm
h¡, Omo {gJZqbJ AUw Ho$ g‘mZ EH$ ’¡$Q>r E{gS> h¡ Omo
gr-S>mB-OrE‘nr B’o$ŠQ>a Ho$ ‘m°S>çyboeZ g{hV AZoH$
amoJ OZH$ H$m¶m] H$m {Z¶‘Z H$aVm h¡& O~{H$, ¶h A~
VH$ ñnîQ> Zht h¡ {H$ gr-S>mB-OrE‘nr ZoQ>dH©$ {H$g
àH$ma BZ JwUm| H$m {Z¶‘Z H$aVm h¡& O|Wmo‘moZmg Amo[aOr
‘| gr-S>mB-OrE‘nr H$m¶m©Ë‘H$ H$s nyar a|O H$mo g‘PZo
Ho$ EH$ à¶mg ‘| h‘Zo 15 BZ ’«o$‘ {S>breZ CËn[adVu
H$s bmB~«oar H$m {Z‘m©U {H$¶m h¡, BZ b{jV Ordm| Ho$
gr-S>mB-OrE‘nr CnmnM¶ (O¡d g¨íbofU ¶m {dI§S>Z)
‘| Š¶yEg Am¡a H$m°åßboŠg gr-S>mB-OrE‘nr {gJZqbJ
ZoQ>dH©$ Ho$ ~rM Amngr Vmb‘ob H$mo g‘Pm OmZm h¡&

h‘Zo {XIm`m h¡ {H$ EH$ OrdmUw ’¡$Q>r E{gS> H$mo{eH$m -
H$mo{eH$m {g¾qbJ AUw, S>rEgE’$ ({dgmaH$ {g¾b
H$maH$) nm¡Ym| ‘| ghO à{Vajm H$mo àmá H$aVm h¡&
{g¾qbJ AUwAm| Ho$ S>rEgE’$ n[admam| H$mo OrZg O¢Wmo‘moZmg
Ho$ gmW-gmW AdgadmXr new amoJOZH$m| Ho$ H$B©
’$mBQ>mon¡WmoOo{ZH$ ~¡ŠQ>r[a`m Ho$ ~rM AË`{YH$ g¨a{jV
{H$`m OmVm h¡& ̀ h hmoñQ> ajm à{V{H«$`m H$mo ào[aV H$aZo
‘| ~¡ŠQ>r[a`b H$mo{eH$m-g¨Mma AUw H$s ̂ y{‘H$m H$s nhbr
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[anmoQ>© h¡ Am¡a n`m©daU H$s pñW{V ~XbZo ‘| AZwHy$bZ Ho$
{bE hmoñQ> Am¡a OrdmUw g¨Mma g¨Ho$Vm| Ho$ gh {dH$mg H$mo
ñnï> H$aVm h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)

n[a`moOZm 1 : ’$mBQ>mon¡WmoOZ Ho$ O¡Ý¨Wmo‘moZmg g‘yh
Ho$ {dfmUw ‘| Am¶aZ H$s ŷ{‘H$m

O¢Wmo‘moZmg H¢$nopñQ´g nrdr. H¢$nopñQ´g ãb¡H$ amoQ>, H«y$gr’$g©
H$s J§̂ ra ~r‘mar H$m H$maU ~ZVm h¡& O¢Wmo‘moZmg EH$
gmBS>amo’$moa ~m`moqgWo{gg EZH$moS> H$aVm h¡ Am¡a OrZ
ŠbñQ>a xss (O¢Wmo‘moZmg gmBS>oamo’$moa g¨ûcofU) H$mo EH$
dmB{~«̀ mo’o$[aZ àH$ma gmBS>oamo’$moa Ho$ CËnmXZ ‘| em{‘b
{H$`m OmVm h¡& hmbm§{H$, EŠg H¢$nopñQ´g nrdr. H¢$nopñQ´g
Ho$ Am`aZ AnQo$H$ Am¡a {dfmUw ‘| gmBS>amo’$moa H$s ̂ y{‘H$m
Ho$ ~mao ‘| ~hþV Hw$N> nVm Zht h¡& Bg AÜ``Z ‘|, h‘
{XImVo h¢ {H$ EŠg H¢$nopñQ´g nrdr& H¢$nopñQ´g EH$-
hmBS>m°Šgr H$m~m}ŠgrboQ> àH$ma gmBS>amo’$moa (Zm‘

O¢Wmo’o$[aZ) n¡Xm H$aVm h¡, Omo H$‘ Am`aZ H$s pñW{V
Am¡a AZwHy$bV‘ {dfmº$Vm Ho$ VhV {dH$mg Ho$ {bE
Amdí`H$ h¡& gmBS>oamo’$moa g¨ûcofU ‘| EH$ CËn[adV©Z
xssA OrZ gmBS>oamo’$moa CËnmXZ ‘| H$‘r Am¡a H$‘ Am`aZ
H$s pñW{V Ho$ VhV {dH$mg H$m H$maU ~ZVm h¡& BgHo$
{dnarV, gmBS>amo’$moa Cn`moJ ÄxsuA CËn[adVu gmBS>oamo’$moa
H$m CËnmXZ H$aZo ‘| gj‘ Wm bo{H$Z gmBS>oamo’$moa-
Am`aZ H$m°åßboŠg H$m Cn`moJ H$aZo Ho$ {bE EH$ Xmof
àX{e©V {H$`m& h‘mao ao{S>̀ mob¡~ëS> Am`aZ AnQ>oH$ AÜ``Z
Zo nw{ï> H$s {H$ ÄxssA Am¡a ÄxsuA CËn[adVu ’o$[aH$
Am`aZ AnQ>o$H$ ‘| Xmof àX{e©V H$aVo h¢& ÄxssA CËn[adVu
EŠgmoOoZg O¢Wmo’o$[aZ -Fe3+ H$m°åßboŠg H$m Cn`moJ Am¡a
n[adhZ H$aZo ‘| gj‘ Wm, BgHo$ {dnarV, gmBS>oamo’$moa
Cn`moJ ̀ m CËn[adVu ÄxsuA gmBS>amo’$moa AnQ>oH$ ‘| Xmof
àX{e©V H$aVm h¡& JwUgyÌ gusA g¨b`Z H$m Cn`moJ H$a
xss Am°noam°Z H$m A{^ì`{º$ {dûcofU H$m g¨Ho$V H$aVm h¡
{H$ xss Am°noam°Z ßb|Q>m {dH$mg Am¡a H$‘ Am`aZ H$s
pñW{V Ho$ Xm¡amZ ì`º$ {H$`m OmVm h¡& BgHo$ Abmdm,
Jmô r Ho$ nÎmm| ‘| EŠgmoOrZg Am`aZ Ho$ nyaH$ Zo ÄxssA

{MÌ 1. ßb|Q>m {dH$mg Am¡a Xcc H$s {dfmUw ‘| O¢Wmo’o$[aZ ‘Ü`ñW Am`aZ AnQ>oH$ H$s ̂ y{‘H$m Ho$ {bE EH$ ‘m°S>b& Xcc 8004
EH$ g¨dhZr amoJOZH$ h¡ Omo Am‘ Vm¡a na n{Îm`m| Ho$ ‘mÜ`‘ go hmBS>oWmoS> ‘| àdoe H$aVm h¡ Am¡a g¨dhZr A§V[aj Ho$ ‘mÜ`‘ go
‘mBJ«oQ> H$aVm h¡& hmoñQ> Ho$ A§Xa, g¨dhZr [aº$ ñWmZ Am`aZ-gr{‘V hmoVo h¢ Omo xxss ŠbñQ>a H$s A{^ì`{º$ H$mo ào[aV H$aVo h¢&
O¢Wmo’o$[aZ g¨ûcofU Am¡a ‘w{º$ ’o$[aH$ Am`aZ H$mo MoboQ> H$aZo Ho$ {bE g¨dhZr ñWm‘Z ‘| [abrO hmoVm h¡& Fe3+-O¢Wmo’o$[aZ
H$m°åßbo³g H$mo EH$ {P„r àmoQ>rZ H$m°åßboŠg go ~Zo nmo[aZ Ho$ ‘mÜ`‘ go ~¡ŠQ>r[a`m Ûmam {b`m OmVm h¡ {Og‘| Q>moZ~r {Z ©̂a
[agoßQ>a, TonB, ExbB, ExbD, ABC Q´m§gnmoQ>©a Am¡a EQ>rnrEg em{‘b h¢& ’o$[aH$ Am`aZ Ho$ ’o$[aH$ Am`aZ go Am`aZ Am`aZ H$mo
H$‘ H$a XoVm h¡& BgHo$ Abmdm, Am`aZ {d{^Þ O¡{dH$ H$m`m] ‘| g‘o{H$V hmoVm h¡ Omo OrdmUw {dH$mg, ApñVËd Am¡a ~mX H$s
~r‘mar H$s ñWmnZm ‘| `moJXmZ XoVm h¡&
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{MÌ 2. {MÌ 2. Xcc XibR  Am¡a NtrC, NtrC n[adma àmoQ>rZ Ho$ Xmo H$m¶m©Ë‘H$ ê$n go AbJ hmo‘mobmoJg h¢& (E)
Xcc Ho$ XibR Am¡a NtrC Ho$ EH$m{YH$ AZwH«$‘ g¨aoIU& CLUSTALW H$m Cn`moJ H$aHo$ AZwH«$‘ g¨aoIU {H$`m J`m Wm& Vmam§H$Z
g‘mZ E{‘Zmo E{gS> g¨Ho$V H$aVm h¡; (:) AË¶{YH$ g¨a{jV Am¡a (.) H$‘ g¨a{jV H$mo g¨Ho$V H$aVm h¡& (**) nw{ï>H¥$V g¨a{jV
EñnQ>}Q> Adeof ’$m°ñ’$mo[aboeZ gmBQ> (S>r 55) Hmo g§Ho$V H$aVm h¡& hao a§J Ho$ ~Šgo Ho$ A§Xa joÌ EZ-Q>{‘©Zb [agrda ([aH$)
S>mo‘oZ H$mo g§Ho$V H$aVm h¡; bmb ~m°Šg Ho$ A§Xa H$m joÌ H|$Ðr¶ ó54 A§V:{H«$¶m S>mo‘oZ ¶m EEE + S>mo‘oZ H$mo g¨Ho$V H$aVm h¡; Am¡a
Zrbo a§J Ho$ ~m°Šg, Ho$ A§Xa H$m joÌ gr-Q>{‘©Zb S>rEZE ~§YZH$mar S>mo‘oZ ¶m EMQ>rEM S>mo‘oZ H$mo g§Ho$V H$aVm h¡ g¨a{jV àmê$n
Am¡a E{‘Zmo E{gS> aoIm§{H$V h¢& (~r) Xcc 8004  Ho$ XibR Am¡a GlnG (NtrC) H$m hmo‘mobm°Or ‘m°S>b g¨aMZmË‘H$ g‘mZVm {XIm
ahm h¡ Am¡a XmoZm| ‘| EZ-Q>{‘©Zb [aH$ S>mo‘oZ, ‘Ü`  ó54 A§V:{H«$`m S>mo‘oZ Am¡a gr-Q>{‘©Zb S>rEZE ~§YZH$mar S>mo‘oZ h¡&
hmo‘mobm°Or ‘m°S>qbJ pñdg-‘m°S>b àmo‘moS> g¨ñH$aU 3.70 H$m Cn`moJ H$aHo$ {H$`m J`m Wm&

Am¡a ÄxsuA- CËn[adVu H$s nm¡Ym| H$s d¥{Õ H$s H$‘r ‘|
~Mm`m& h‘mao CËn[adVu go nVm MbVm h¡ {H$ gmBS>oamo’$moa
O¢Wmo’o$[aZ EŠg H¢$nopñQ>g nrdr H$m EH$ ‘hËdnyU© {dfmUw
H$maH$ h¡& H¢$nopñQ´g Omo ’o$[aH$ Am`aZ H$mo AZwH«${‘V
H$aHo$ ßb|Q>m {dH$mg ‘| ~‹T>mdm XoVm h¡& h‘mao AÜ``Z Ho$
AmYma na, h‘Zo EH$ ‘m°S>b H$m àñVmd {X`m h¡ Omo
‘oO~mZ ({MÌ 1) Ho$ A§Xa H$‘-goam°Z n`m©daU Ho$ VhV
EŠggrgr H$s amoJOÝ` ñWm{nV H$aZo ‘| O¢Wmo’o$[aZ ‘Ü`ñW
Am`aZ AnQ>oH$ H$s ̂ y{‘H$m H$mo ñnï> H$aVm h¡& EŠggrgr

‘oO~mZ Ho$ A§Xa Am`aZ H$‘ hmo J`m n`m©daU H$m
gm‘Zm H$aVm h¡, Omo O¢Wmo’o$[aZ g¨ûcofU Am¡a AnVQ>r`
OrZ H$s A{^ì`{º$ H$mo {Q´Ja H$aVm h¡& O¢Wmo’o$[aZ H$mo
~¡ŠQ>r[a`b H$mo{eH$m Ho$ ~mha N>mo‹S> {X`m OmVm h¡ Ohm§
`h ’o$[aH$ Am`aZ H$mo ñH¡$d|qOJ H$aZm ewê$ H$a XoVm h¡
Am¡a A§V ‘| TonB {Z ©̂a Q´m§gnmoQ>©a Am¡a BgHo$ ghm`H$
àmoQ>rZ ExbB Am¡a ExbD Ho$ ‘mÜ`‘ go EŠg̈Wmo’o$[aZ-Fe3+

H$m°åßboŠg Ho$ ê$n ‘| A§Xa bo Om`m OmVm h¡& ~mX ‘|
’o$[aH$ H$‘r ~¡ŠQ>r[a`b gob Ho$ A§Xa hmoVr h¡ Vm{H$
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Fe3+ H$mo AmgmZr go Cn`moJ H$aZo `mo½` Fe2+ ê$n ‘|
n[ad{V©V {H$`m Om gHo$, {Ogo {dH$mg Am¡a g¨H«$‘U Ho$
Xm¡amZ {d{^Þ M`mnM` J{V{d{Y`m| Ho$ {bE ~¡ŠQ>r[a`m
Ûmam Cn`moJ {H$`m OmVm h¡&

n[a`moOZm 2 : nm¡Yo amoJOZH$ O¢Wmo‘moZmg ‘| Am¶aZ
Am¡a XibR, EH$ ZdrZ Am‘aZ ~§YZH$mar à{VboIZ
H$maH$ Ûmam Am¶aZ CnmnM¶ Am¡a {dfmUw go Ow‹S>o
H$m¶m] H$m gh-{d{Z¶‘Z

‘oO~mZm| ‘| ‘m¡OyX Am`aZ gr‘m H$mo AZwHy${bV H$aZo Ho$
{bE ~¡ŠQ>r[a`b amoJOZH$m| H$s j‘Vm CZHo$ {dfmUw Ho$
{bE ‘hËdnyU© h¡& ~¡ŠQ>r[a`b amoJOZH$m| Zo n`m©daU ‘|
Am`aZ CnbãYVm H$mo ~XbZo Ho$ Odm~ ‘| Am`aZ
hmo{‘`moñQ>o{gg H$mo ~ZmE aIZo Ho$ {bE Am`aZ CnmnM¶
Am¡a {dfmUw go Ow‹S>o H$m`m] H$mo g‘Ýd{`V H$aZo Ho$ {bE
{d{dY H$m ©̀Zr{V`m| H$m {dH$mg {H$`m h¡& H$B© ~¡ŠQ>r[a`m
‘| ’o$[aH$ AnQ>oH$ {Z`m‘H$ (Fur) Q´m§g{H«$ßeZ H$maH$ Ho$
ê$n ‘| H$m ©̀ H$aVm h¡ Omo Am`aZ CnmnM¶ Am¡a H$B©
gobwba H$m`m] Ho$ à{VboIZ H$mo {Z §̀{ÌV H$aZo Ho$ {bE
Am`aZ Ho$ Am`aZ ê$n H$m Cn`moJ H$m°’o³Q>a Ho$ ê$n ‘|
H$aVo h¢& O~{H$, Am`aZ Am¡a Fur-Fe2+ go nao {dfmUw go

{MÌ 3. Xcc ‘| Am`aZ-‘w{º$ Am¡a / `m XibR {Z`m‘H$ Ho$ OrZmo‘-ì`mnr A{^ì`{º$ {dûcofU& doZ AmaoI Xcc Ho$ {d{^Þ
H$m`m©Ë‘H$ g‘yhm| go g¨~§{YV OrZ Ho$ Amodab¡n Am¡a A{ÛVr` Cn-g‘yh H$mo {XImVm h¡, {OZH$s A{^ì`{º$ H$‘ Am`aZ H$s pñW{V
Am¡a / `m XibRHo$ VhV AnJ«oS> `m S>mCZJ«oQ>oS> h¡&

Ow‹S>o H$m ©̀ Ho$ ’$mB©Z-Q>çyqZJ Am¡a g‘pÝdV {d{Z`‘Z Ho$
V§Ì A{ZYm©[aV ahVo h¢& Bg AÜ``Z ‘|, h‘ {XImVo h¢
{H$ NtrC n[adma Ho$ EH$ ZdrZ Q´m§g{H«$ßeZ {Z`m‘H$
XibR (Zm‘ O¢Wmo‘moZmg Am`aZ ~§YZH$mar {Z`m‘H$) H$mo
’$mB©Z$-Q>çyqZJ Am¡a gh-g‘Ýd`nyd©H$ H$B© Am`aZ
{d{Z`{‘V OrZ H$s A{^ì`{º$ H$mo {d{Z`{‘V H$aZo Am¡a
’$mBQ>mon¡WmoOZ O¢Wmo‘moZmg H¢$nopñQ´g ‘| {dfmUw Ow‹S>o H$m`m]
Ho$ {bE Amdí`H$ h¡ nrdr. H¢$nopñQ´g (EŠggrgr) ({MÌ
2)& Am`aZ H$s H$‘r H$s CÎmoOZm Am¡a XibR {Z`m‘H$,
Or ỳEg Am‘mnZ, xibR CËn[adVu Ho$ AmZwd§{eH$ Am¡a
H$m`m©Ë‘H$ AÜ``Zm| Ho$ OrZmo‘ ì`mnH$ A{^ì`{º$ {dûcofU
go nVm Mbm {H$ Am`aZ Ho$ Odm~ ‘|, xibR Am`aZ
§̂S>maU Am¡a AnQ>oH$, H$s‘moQ>opŠgg, J{VerbVm Am¡a

F$UmË‘H$ ê$n go gmBS>oamo’$moa CËnmXZ {d{Z`‘Z ‘|
em{‘b H$m`m] H$mo {Z §̀{ÌV H$aVm h¡ ({MÌ 3)& BgHo$
Abmdm, H«$mo‘¡{Q>Z Bå ỳZmo ng©{naoeZ Ho$ ~mX ‘mÌmË‘H$
dmñV{dH$$-g‘` nrgrAma Zo g¨Ho$V {H$`m {H$ Am`aZ Zo
XibR Ho$ ~§YZH$mar H$mo H$s‘moQ>opŠgg Am¡a J{VerbVm ‘|
em{‘b AmonoZ Ho$ AnñQ´r‘ {Z`m‘H$ AZwH«$‘ ‘| ~‹T>mdm
{X`m& gHw©$ba {S>H$mo[aÁ‘ ñnoŠQ´moñH$monr Zo {XIm`m {H$
ewÕ XibR Am`aZ H$m Am`aZ ê$n h¡& BboŠQ´mo’$moao{Q>H$
J{VerbVm {eâQ> Am‘mnZ Zo àH$Q> {H$`m {H$ Am`aZ Zo
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{MÌ 4. {MÌ 4. EŠggrgr ‘| Am`aZ hmo{‘`moñQ>o{gg, {H$‘moQ>opŠgg, J{VerbVm, ~m`mo{’$ë‘ JR>Z, Am¡a {dfmUw Ho$ {d{Z`‘Z
‘| XibR H$s ŷ{‘H$m Ho$ {bE EH$ àñVm{dV ‘m°S>b h¡& Am`aZ H$s CnbãYVm `m ‘oO~mZ n`m©daU O¡gr n`m©daUr` pñW{V ‘|
~Xbmd H$s à{V{H«$`m ‘| XibR H$mo A^r VH$ AkmV g|ga H$mBZog Ûmam ’$m°ñ’$mo[aboQ> {H$`m J`m h¡& Am`aZ [aßboQ> H$aZo H$s
pñW{V Ho$ VhV, hmobmo-XibR (XibR-Fe3+) Ho$ gmW EŠg¨Wmo‘moZmg gmBS>oamo’$moa g¨ûcofU (xss) ŠbñQ>a H$s A{^ì`{º$ H$mo
X~mVm h¡& XibR  YZmË‘H$ ê$n go Xcc ‘| H«$mo‘moQ>o{³gg Am¡a J{VerbVm H$mo {Z §̀{ÌV H$aVm h¡& Am`aZ-AnyU© pñW{V Ho$ VhV,
Ohm§, apo-XibRH$mo{eH$m ‘| ‘w»` ê$n hmo gH$Vm h¡, J{VerbVm Am¡a {H$‘moQ>opŠgg OrZ Ho$ EH$ ‘O~yV g{H«$`H$ Ho$ ê$n ‘| H$m`©
H$a gH$Vm h¡& apo-XibR ’o$[aH$ Am`aZ AnQ>oH$, Am¶aZ §̂S>maU àmoQ>rZ (’o$[a{Q>Z) Ho$ {bE ~mhar {P„r [agoßQ>g© H$s
A{^ì¶{º$ H$mo YZmË‘H$ ê$n go {Z¶§{ÌV H$aVm h¡& XibR H$B© gobwba H$m¶m] O¡go ~m¶mo{’$ë‘ JR>Z Am¡a {déb|g go Ow‹S>o H$m¶m] H$m
CËnmXZ (Q>mBn III  à^mdH$ Am¡a {Z¶m‘H$) H$s A{^ì¶{º$ H$mo {Z¶§{ÌV H$aVm h¡&

b{jV {dfmUw OrZ Ho$ AnñQ´r‘ {Z`m‘H$ AZwH«$‘m| Ho$
{bE XibR Ho$ ~§YZH$mar H$mo YZmË‘H$ ê$n go à^m{dV
{H$`m h¡, Omo à^md ’o$[aH$ Am`aZ Ho$ MoëQ>a {S>’o$amopŠg{‘Z
Ûmam CbQ> {X`m J`m Wm& EH$ gmW {bE JE, BZ Am§H$‹S>m|
go nVm Mbm {H$ H¡$go XibR Am`aZ H$s CnbãYVm H$s
à{V{H«$`m ‘| O¢Wmo‘moZmg ‘| {dfmUw g̈~§{YV Am¡a Am`aZ
M`mnM` H$m`m] H$mo g‘Ýd{`V H$aVm h¡& h‘mao n[aUm‘
’$mBQ>mon¡WmoOZ ({MÌ 4) Ho$ Bg ‘hËdnyU© g‘yh ‘| Am`aZ
CnbãYVm Ho$ gmW {dfmUw go Ow‹S>o H$m`m] Ho$ ’$mB©Z$-Q>çyqZJ
Ho$ O{Q>b {d{Z`m‘H$ V§Ì H$s A§VÑ©{ï> àXmZ H$aVo h¢&

àH$meZ

(1) H¡$b|S>a df© 2017 ‘| àH$m{eV emoY nÌ :

1. nm§S>o EgEg, nQ>ZmZm nrHo$, am‘ Eg, Am¡a MQ>Ou
Eg (2017). O¢Wmo’o$[aZ, X Aë’$m-hmBS´m°Šgr
H$m~m}grboQ> Q>mBn gmBS>oamo’$moa Am°’$ O¢Wmo‘moZmg
H¢$nopñQ´g nrdr. H¢$nopñQ´g BO [a¹$m¶S>>© ’$m°a Am°pßQ>‘‘
{déb|g EÊS> J«moW B§gmBS> H¡$~oO. ‘m°brŠ¶yba ßbm§BQ>
n¡Wmobm°Or 18:949-962.2

2. nm§S>o EgEg, qgh, nr., g‘mb ~r, d‘m© Ama Ho$,
Am¡a MQ>Ou Eg. (2017). O¢Wmo’o$[aZ gmBS>oamo’$moa
EñQ>r‘oeZ ’«$m°‘ X gob-’«$s H$ëMa gwàoZ|Q>|Q> Am°’$
{S>’$a|Q> O¢Wmo‘moZmg ñQóZ ~m` EMnrEbgr. ~m`mo-
àmoQ>moH$m°b 17 : S>rAmoAmB© : 10.21769/ ~m`moàmoQ>moH$.
2410.

(2) 31 ‘mM© 2018 H$mo àog ‘| emoY nÌ :

1. OmddXr, Eg, nm§S>o EgEg, {‘lm, E, àYmZ ~r~r,
Am¡a MQ>Ou Eg. ~¡ŠQ>r[a`b gmBH${bH$ ~rQ>m-(1,2)-
½by H¡$Ýg~  {g¹o$ ñQ>ra Am`aZ Qy> àmoQ>opŠQ> AJ|ñQ>
Am`aZ - B§S>çyñSy> Q>m°Šgr {gQ>r. B©E‘~rAmoa [anmoQ²g©

2. nm§S>o EgEg, nQ>ZmZm nrHo$, nYr dmB©, Am¡a MQ>Ou
Eg. (2018). bmo-Am¶aZ H§$S>reÝg B§S>çyñS X
hmBnag|{g{Q>d [aEŠeZ EÊS> n¡WmoOo{Z{gQ>r hrp OrZ
EŠg àoeZ BZ O¢Wmo‘moZmg EÊS> BO B§dm°bìS> BZ
‘m°S>çyboeZ Am°’$ hmBnag|{g{Q>d [agnm°Ýg EÊS>
{déb|g. EZdm¶©Z‘|Q>b ‘mBH«$mo~m¶mobm°Or EÊS²>
EZdm¶©Z‘|Q>b ‘mBH«$mo~m¶mobm°Or [anmoQ²g©
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g§aMZmË‘H$ Ord{dkmZ à¶moJembm
amoJOZH$ Ordm| ‘| àmoQ>rZ g¨ûcofU Ho$ g¨aMZmË‘H$ nhby

g¨H$m¶ ào‘ Eg. H$m¡eb ñQ>m’$ d¡km{ZH$ (‘B© 2017 go)

nrEMS>r N>mÌ nyZ‘ ~mbm H${ZîR> AZwg¨YmZ AÜ¶oVm (’$adar 2018 go)

AÝ` gXñ¶ er~m E. VH$ZrH$s A{YH$mar>

n„dr ‘¡Ìm nmoñQ> S>m°³Q>ab AÜ¶oVm

EZ. gwYra H$m¡eb H$m¶© ghm¶H$

gh¶moJH$Vm© S>m°.  g‘Z h~r~ grS>rAmaAmB©, bIZD$

CÔoí¶ :

h‘mao à`moJembm H$m emoY bú` ~‹S>o ‘¡H«$mo‘m°brŠ ỳba
H$m°åßboŠg Ho$ H$m ©̀ H$aZo Ho$ g¨aMZmË‘H$ AmYma H$mo
OmZZm h¡, Am¡a Bg àH$ma g¨̂ m{dV Xdm bú`m| H$s
nhMmZ H$aZm h¡& h‘ AmpÊdH$ Ord{dkmZ, O¡d agm`Z,
H«$m`mo-BboŠQ´m°Z ‘mBH«$moñH$monr (H«$m`mo-B©E‘), EŠg-ao
{H«$ñQ>bmoJ«m’$s Am¡a O¡d gyMZm {dkmZ Ho$ ~hþAm`m‘r
Ñ{ï>H$moU H$mo bmJy H$a aho h¢& Omar ̀ m àñVm{dV AZwg̈YmZ
n[a`moOZmE§ {ZåZ{bpIV h¢&

1. amoJOZH$ Ordm| ‘| àmoQ>rZ g¨ûcofU

(H$) ßbmÁ‘mo{S>`‘ ’$mëgrnoa‘ ‘| àm oQ >rZ
g¨ûcofU

(I) ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg ‘|
àmoQ>rZ g¨ûcofU Am¡a {ZpîH«$`Vm

2. amB~mogmo‘ ~m`mo{OZo{gg

3. cryo- EM Ho$ {bE {d{Y¶m§

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘| A~ VH$ {H$E
JE H$m¶© H$m gmam§e (31 ‘mM©, 2017 VH$)

31 ‘mM© 2017 Ho$ ~mX à`moJembm J{V{d{Y`m§ ewê$ hþBª&

1. amoJOZH$ Ordm| ‘| àmoQ>rZ g¨ûcofU

àmoQ>rZ g¨ûcofU, E{‘Zmo E{gS> ‘| AZwdm§{eH$ H$moS> H$m
ê$nm§VaU, EH$ AmH$f©H$ Xdm bú` ahm h¡, bJ^J 40%

E§Q>r~m`mo{Q>Šg ~¡ŠQ>r[a`m ‘| àmoQ>rZ g¨ûcofU Ho$ {d{^Þ
MaUm| H$mo b{jV H$aVm h¡& O~{H$, amoJOZH$ Ordm| ‘|

àmoQ>rZ g¨ûcofU H$‘ g‘Pm OmVm h¡& h‘ ‘w»` ê$n go
àmoQ>rZ g¨ûcofU Ho$ g¨aMZmË‘H$ nhbwAm| na Ü`mZ H|${ÐV
H$a aho h¢; (H$) ßbmÁ‘mo{S>̀ ‘ ’$mëgrnoa‘ EH$ B§Q́mgoë ỳba
~mÜ` ‘mZd naOrdr Omo ‘bo[a`m Ho$ g~go KmVH$ ê$n
H$m H$maU ~ZVm h¡, (I) ‘mBH$m o~ ¡ŠQ>r[a`‘
Q>çy~aHw$bmo{gg (E‘Q>r~r) Omo KmVH$ g¨H«$m‘H$ ~r‘mar,
Vno{XH$ H$m H$maU ~ZVm h¡& h‘mao AÜ``Z H$m CÔoí`
ZE XdmAm| Ho$ bú` H$mo Ty>§T>Zm, dV©‘mZ ‘| Cn`moJ H$s
OmZo dmbr XdmAm| H$s à^mdH$m[aVm ‘| gwYma H$aZm Am¡a
ZE AdamoYH$m| H$s nhMmZ H$aZm h¡&

(H$) ßbmÁ‘mo{S>`‘ ’$mëgrnoa‘ ‘| àmoQ>rZ g¨ûcofU

ha df©, ‘bo[a`m Xw{Z`m ^a ‘| bJ^J AmYo {‘{b`Z
bmoJm| H$s ‘m¡V H$m H$maU h¡, {OZ‘| go A{YH$Va nr{‹S>V
5 df© go H$‘ Am ẁ Ho$ ~ƒo h¢& ’«§$Q> bmBZ XdmAm| na
naOrdr à{VamoY Ho$ C^aZo Ho$ H$maU, ZE ‘bo[a`m-amoYr
XdmAm| Ho$ bú`m| H$mo ImoOZo H$s VËH$mb Amdí`H$Vm h¡&
nr. ’$mëgrnoa‘ ‘| àmoQ>rZ g¨ûcofU H$s VrZ gmBQ>|
gmBQ>moßbmpÁ‘H$ amB~mogmo‘ Am¡a Xmo Am°J}ba amB~mogmo‘
h¢, Omo ‘mBQ>moH$m°pÝS´̀ m Am¡a EH$ AÝ` A§Xa, J¡a-àH$me
g¨ûcofH$ g¨~§Y ßbmpñQ>S>, E{nH$moßbmñQ> Ho$ A§Xa ahVo h¢&
‘mZm OmVm h¡ {H$ ‘mBQ>moH$m°pÝS´̀ m Am¡a E{nH$moßbmñQ> EH$
E§S>mo{gå~m`mo{Q>H$ KQ>Zm Ho$ ‘mÜ`‘ go {dH${gV {H$`m
J`m ‘mZm OmVm h¡& Bg{bE, ‘mBQ>moH$m°pÝS´̀ b amB~mogmo‘
(‘m °{Q © >~m ogm o‘) Am ¡a E{nH$m o ßbmñQ> amB~m ogm o‘
(EnrH$moamB~mogmo‘) àmoH¡$[a`mo{Q>H$ ‘yb Ho$ hmoVo h¢ Omo
CÝh| ‘bo[a`m amoYr XdmAm| Ho$ {bE EH$ AmH$f©H$ bú`
~ZmVm h¡& H$B© E§Q>r~m`mo{Q>H$ XdmE§, O¡go {H$ Q>oQ́mgmBpŠbZ,
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{MÌ 1. ~ma AmaoI E{nH$moßbm§ñQ> (~mE§ n¡Zb) Am¡a ‘mBQ>moH$m°pÝS´̀ b (XmE§ n¡Zb) ê$nm§VaU H$maH$ {XIm ahm h¡& g¨Ho$V noßQ>mBS>
(ham), {dñVma Am¡a gpå‘bZ (bmb) Am¡a ~¡ŠQ>r[a`b g‘H$j (Zrbm) dmbo g¨a{jV joÌm| H$mo {XIm`m J`m h¡&

{MÌ 2. E{nH$moßbmñQ> amB~mogmo‘b N>moQ>o g~ ỳ{ZQ> (~mE§ n¡Zb) Am¡a ~‹S>o g~ ỳ{ZQ> (XmE§ n¡Zb), amB~mogmo‘b àmoQ>rZ gpå‘bZ
(Zrbm), EZ-Q>{‘©Zg EŠgQ>|eZ (bmb) Am¡a gr-Q>{‘©Zg EŠgQ>|eZ (ham)&

S>m°ŠgrgmBpŠbZ, Am¡a pŠb¨S>m‘mB{gZ BË`m{X, dV©‘mZ
‘| ‘bo[a`m Ho$ BbmO Ho$ {bE ‘w»`Ymam Ho$ ‘bo[a`m amoYr
S´½g Ho$ gmW BbmO ‘| ‘¥Ë ẁ ‘| {db§~ H$s Xdm à{V{H«$`m
{XImVr h¢, Ohm§ aº$-MaU naOrdr Ho$db Cg MH«$ Ho$
AmJo MH«$ ‘| ‘a OmVm h¡ {Og‘| CgHo$ nmg hmoVm h¡ Xdm
Ho$ g¨nH©$ ‘| Am J`m h¡& E§Q>r~m`mo{Q>H$ XdmAm| Ho$ ê$n ‘|
E§Q>r~m`mo{Q>H$ XdmAm| H$m Cn`moJ amoJOZH$ ~¡ŠQ>r[a`m ‘|
à{VamoY H$mo {Q´Ja H$aZo Ho$ {bE OmZm OmVm h¡& Am°J}Zo„a
amB~mogmo‘ ‘| H$B© AZmoIr {deofVmE§ h¢& ‘mBQ>moamB~mogmo‘
‘| EgEg ỳ ‘| bJ^J 15 Ama-àmoQ>rZ hm|Jo, EbEg ỳ ‘|
bJ^J 26 Ama-àmoQ>rZ OrdmUw amB~mogmo‘ (EgEg ỳ ‘|
21 Am¡a EbEg ỳ ‘| 34) Am¡a I§{S>V AmaAmaEZE H$s

VwbZm ‘|& ‘mBQ>moamB~mogmo‘ H$s g~go {d{eï> {deofVmAm|
‘| go EH$ `h h¡ {H$ BgHo$ AmaAmaEZE 23 go 190

Ý ỳpŠb`moQ>mBS> b§~o g‘` go {d^m{OV hmoVo h¢ Am¡a `h
A~ VH$ H$m g~go Á`mXm I§{S>V amB~mogmo‘ h¡&
‘mBQ>moamB~mogmo‘ H$s gQ>rH$ g¨aMZm Š`m h¡ Am¡a H¡$go
I§{S>V AmaAmaEZE ‘mBQ>moamB~mogmo‘ ‘| EH$ g¨aMZmË‘H$
ñHo$’$moëS> àXmZ H$aVm h¡ AkmV ~Zr hþB© h¡? Bgr Vah,
E{nH$moßbmñQ> Q́m§gboeZb ‘erZar ‘| ~¡ŠQ>r[a`b amB~mogmo‘
EgEg ỳ ‘| 21 Am¡a EbEg ỳ ‘| 34 ) [14] H$s VwbZm ‘|
E{nH$moamB~mogmo‘ ‘| H$‘ ‘mÌm ‘| amB~mogmo‘b àmoQ>rZ
(N>m oQ > o amB~m ogm o‘b gã`y{ZQ> EgEg`y ‘| 21

Am¡a ~‹S>o amB~mogmo‘b gã`y{ZQ> EbEg`y ‘| 16)
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{MÌ 3. pñWa MaU amB~mogmo‘ {ZpîH«$`Vm H$s V§Ì& Am§V[aH$ ~¡ŠQ>r[a`m ‘| pñWa MaU Ho$ Xm¡amZ hmB~aZoeZ àmo‘moeZ ’¡$ŠQ>a
(EMnrE’$) ~¡ŠQ>r[a`m go ~m§YVm h¡ Am¡a 100Eg amB~mogmo‘ ~ZmVm h¡ O~{H$ hmBnmopŠg`m (RafH) Ho$ VhV amB~mogmo‘
Egmo{gEeZ H$maH$ 70 Eg ‘mBH$mo~¡ŠQ>r[a`b amB~mogmo‘ go ~m§YVm h¡&

em{‘b h¢&

dV©‘mZ à{VdoXZmYrZ df© ‘| hþB© àJ{V H$m {ddaUm
(1 Aà¡b 2017  - 31 ‘mM©, 2018)

h‘Zo Am°J}Zo„a amB~mogmo‘  ‘| àmoQ>rZ g¨ûcofU Ho$
g¨aMZmË‘H$ nhbwAm| ‘| A§VÑ©{ï> àmá H$aZo Ho$ {bE
AZwH«$‘ {dûcofU Am¡a hmo‘mobm°Or ewê$ H$s h¡& àmoJ«m‘
’o$`a 2 Am¡a AmB©-Q>rEEgEgB©Ama H$m Cn`moJ H$aHo$
{H$E JE EH$ hmo‘mobm°Or ‘m°S>qbJ Zo {XIm`m {H$
E{nH$moßbmñQ> Am¡a ‘mBQ>moH$m°pÝS´̀ b AZwdmX H$maH$m| ‘|
{g¾b AZwH«$‘, gpå‘bZ Am¡a Q>{‘©Zg EŠgQ>|eZ 8 go
120 E{‘Zmo E{gS> Adeof b§~o ({MÌ 1) go h¢&
E{nH$moßbmñQ> [a~mogmo‘b àmoQ>rZ H$m hmo‘mobm°Or ‘m°S>qbJ
^r {H$`m J`m Wm& B©. H$mobmB© 70 Eg amB~mogmo‘,
nrS>r~r AmB©S>r H$s CƒV‘ g¨H$ën (2.1 Å) g¨aMZm;
4dmB©~r~r H$m BñVo‘mb Q>oåboQ> ‘| {H$̀ m J`m Wm& hmo‘mobm°Or
‘m°S>qbJ ‘| {XIm`m {H$ EnrH$mo amB~mogmo‘ ‘| Hw$N>
g¨a{jV àmoQ>rZ ‘| gpå‘bZ Am¡a EŠgQ>|eZ ({MÌ 2) ̂ r
h¡& ‘mBQ>moamB~mogmo‘ Ho$ {bE hmo‘mobm°Or ‘m°S>qbJ àJ{V
na h¡& h‘Zo g¨aMZmË‘H$ H$m‘ ^r ewê$ {H$`m h¡& h‘Zo
AmaAmaE’

api
 B©E’$-Or

api
.  Ho$ ew{Õ ewê$ H$a Xr h¡& XmoZm|

àmoQ>rZ BL21 DH3 Am¡a amogoQ>m H$mo{eH$mAm| ‘| EŠgàog go

A{YH$ Zht {XIm aho h¢& BgHo$ Abmdm, h‘ H$moS>mZ
AZwHy${bV, BL21 RIL H$mo{eH$mAm| ‘| A{^ì`{º$ na Om§M
H$a aho h¢& h‘ {n{M`m A{^ì`{º$ àUmbr ‘| ì`º$ H$aZo
H$s ^r `moOZm ~Zm aho h¢& BZ àmoQ>rZm| Ho$ {bE ŠbmoZ
H¥$nm nyd©H$ S>m°. g‘Z h~r~, d¡km{ZH$, grS>rAmaAmB©,
bIZD$ Ûmam àXmZ {H$E JE Wo&

(I) ‘mBH$m o~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg ‘|
àmoQ>rZ g¨ûcofU Am¡a {ZpîH«$`Vm

Q>çy~aHw$bmo{gg (Q>r~r) ‘mZd Om{V Ho$ {bE EH$ à‘wI
ñdmñÏ` IVam ~Zm hþAm h¡& MTb dV©‘mZ ‘| à ẁº$
XdmAm| H$s Amoa ~hþ-Xdm à{VamoYr (MDR-Tb) Am¡a
ì`mnH$ Xdm à{VamoYr (XDR-Tb) Cn ôXm| Ho$ gmW C^am
h¡& Hw$b Xdm à{VamoYr Q>r~r {d ôX Ho$ hmb ‘| C^aZo go
^maV ‘| pñW{V A{YH$ IVaZmH$ h¡& Bg{bE, VH©$g¨JV
Xdm {S>OmBZ Ho$ {bE ZE bú`m| H$mo ImoOZo ‘| ghm`Vm
Ho$ {bE amoJOZH$ Ho$ OrdZ MH«$ H$s ~ohVa g‘P
‘hËdnyU© h¡& MTb ‘| boQ>oñQ> Q>çy~aHw$bmo{gg g¨H«$‘U
(EbQ>r~rAmB©), {ZpîH«$`Vm pñW{V ñWm{nV H$aZo Ho$
{bE EH$ A{ÛVr` V§Ì h¡, Omo ‘oO~mZ ‘| b§~o g‘` VH$
Ñ‹T>Vm go gj‘ h¡, `hm§ VH$ {H$ H$m`m©Ë‘H$ ‘oO~mZ
à{Vajm à{V{H«$`m H$s CnpñW{V ‘| ̂ r& {dœ H$s Am~mXr
H$m EH$ {VhmB© {hñgm EbQ>r~rAmB© h¡ Am¡a dV©‘mZ
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XdmAm| Ûmam Jwá Kmd ‘| Q>çy~aH$b ~ogrbr H$m CÝ‘ybZ
Aj‘ à‘m{UV hþAm h¡& {ZpîH«$`Vm ‘| Mtb à{d{ï> Ho$
AmpÊdH$ V§Ì Am¡a {ZpîH«$`Vm amÁ` Ho$ aIaImd H$mo
Añnï> ê$n go OmZm OmVm h¡& àmoQ>rZ g¨ûcofU H$s Xa
{ZpîH«$`Vm Ho$ Xm¡amZ Yr‘r h¡& {ZpîH«$`Vm ApñVËd
{Z`m‘H$ (DosR aoJwbZ) 48 OrZmo H$mo EZH$moS> H$aVm h¡
Omo {ZpîH«$`Vm ‘| ‘hËdnyU© ^y{‘H$m {Z^mVo h¢&
MSMEG_3935 OrZ Ûmam EZH$moS> {H$E JE amB~mogmo‘-
Ow‹S>o-H$maH$ A§S>a-hmBnmopŠg`m (RafH) H$mo DosR aoJwbmZ
Ûmam {Z §̀{ÌV {H$`m OmVm h¡& RafH Ûmam AZwdmX AdamoY
RafH amB~mogmo‘ go Ow‹S>r EH$ AZmoIr {deofVm h¡, `h
70 Eg amB~mogmo‘ go Ow‹S>m hþAm h¡ Omo {H$ Am§V[aH$
~¡ŠQ>r[a`m ‘| hmoZo dmbr ZmQ>H$s` ê$n go {^Þ àVrV
hmoVm h¡, Ohm§ amB~mogmo‘ pñWa pñW{V`m| ({MÌ 3) ‘|
100 Eg S>mB‘g© ~ZmVo h¢& h‘mam bú` EbQ>r~rAmB© ‘|
ì`º$ {H$E JE g^r 48 OrZm| H$mo {M{ÌV H$aZm Am¡a
hmBnmopŠg`m, H$‘ nmofH$ gm‘J«r, Am°ŠgrS>o{Q>d {d ôX
O¡gr {d{^Þ {d^oX pñW{V`m| ‘| CJmE OmZo dmbo
‘mBH$mo~¡ŠQ>r[a`m go AbJ MTb amB~mogmo‘ H$s cryo-

EM g¨aMZm H$mo hb H$aZm h¡& BgHo$ Abmdm, ZE
XdmAm| Ho$ bú` ImoOZo Am¡a {ZpîH«$` amoJOZH$ Ho$  {déÕ
AdamoYH$ {S>OmBZ H$aZo Ho$ {bE, amB~mogmo‘-H$maH$
({d ôX ‘| ì`º$) A§V:{H«$`m H$s AZmoIr {deofVmAm| H$m
nVm bJmE§&

2. amB~mogmo‘ ~m`mo{OZo{gg

amB~moOmo‘ ‘oJm S>mëQ>Z (mDa) AmH$ma Ho$ amB~mo-
Ý ỳpŠb`moàmoQ>rZ n[aga h¢ Am¡a g^r H$mo{eH$mAm| ‘| àmoQ>rZ
g¨ûcofU Ho$ {bE {Oå‘oXma h¢& àË òH$ amB~mogmo‘ Xmo
gã ỳ{ZQ²g, ~‹S>o g~ ỳ{ZQ> (EbEg ỳ) Am¡a N>moQ>o g~ ỳ{ZQ>
(EgEg ỳ) go ~Zm hmoVm h¡& `rñQ ‘|, 60Eg EbEg ỳ
25Eg, 5.8Eg Am¡a 5 Eg AmaAmaEZE Am¡a 46 Ama
àmoQ>rZ go ~Zm h¡& O~{H$, 40 Eg EgEg ỳ 18 Eg
AmaAmaEZE Am¡a 33 Ama àmoQ>rZ go ~Zm h¡& amB~mogmo‘
Ag|~br EH$ O{Q>b Am¡a AË`{YH$ {d{Z`{‘V à{H«$`m h¡&
`rñQ> ‘|, Ag|~br Zm{^H$ ‘| amB~mogmo‘b AmaEZE Ho$
à{VboIZ Am¡a amB~mogmo‘b àmoQ>rZ Ho$ ~§YZH$mar Ho$ gmW
ewê$ hmoVm h¡& bJ^J 200 Ag|~br H$maH$ Am¡a 76 N>moQ>o
Ý ỳpŠb`a AmaEZE VoOr go amB~mogmo‘ H$s C{MV Ag|~br
Ho$ {bE Ow‹S>o hmoVo h¢& {ZH$Q> ^{dî` ‘|, h‘ amB~mogmo‘
Ag|~br ‘| BZ H$maH$m| Ho$ AmpÊdH$ V§Ì H$mo {M{ÌV H$aZm
MmhVo h¢&

3. cryo- EM Ho$ {bE {d{Y¶m§

cryo- EM ‘| Cƒ [aμOm°ë ỳeZ àmá H$aZo Ho$ {bE à‘wI
~mYm ‘| go EH$ cryo- EM {J«S> na AZwHy$bV‘ ~’©$ H$s
‘moQ>mB© Ho$ gmW H$U Ho$ g‘mZ {dVaU àmá H$aZm h¡& h‘
H$U {dVaU Am¡a ~’©$ H$s ‘moQ>mB© na à^md XoIZo Ho$ {bE
{d{^Þ YmVwAm| go ~Zo {d{^Þ `m¡{JH$m| Am¡a {J«S>m| H$mo
ñH«$sZ H$aZo H$s `moOZm ~Zm aho h¢&
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AZwboIZ à¶moJembm
Ego[a{e¶m H$mobmB© ‘| AZwboIZ g‘m{á Ed§ à{Vg‘m{á H$s {H«$¶m{d{Y

g¨H$m¶ a§OZ goZ ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ J¡[aH$m Kmof d[aîR> AZwg¨YmZ AÜ¶oVm
‘mo. h’$sOw{ÝZem d[aîR AZwg¨YmZ AÜ¶oVm
n¡gm°ÝJ B‘mZwAb H${ZîR>> AZwg¨YmZ AÜ¶oVm
AO¶ IÌr H${ZîR>> AZwg¨YmZ AÜ¶oVm
gX²Xm‘ IÌr H${ZîR>> AZwg¨YmZ AÜ¶oVm (’$adar 2018 VH$)>

AÝ` gXñ¶ ídoVm qgh S>rEgQ>r EgB©Ama~r ¶wdm d¡km{ZH$
lo¶mÝg O¡Z nmoñQ> S>m°³Q>ab AÜ¶oVm
gwe{‘V em§^ao nmoñQ> S>m°³Q>ab AÜ¶oVm (Aà¡b 2017 VH$)>
gnZm JmoXm>d{V© VH$ZrH$s A{YH$mar
A{‘V Hw$‘ma nmoñQ> S>m°³Q>ab AÜ¶oVm
Q>r àkm bú‘r nmoñQ> S>m°³Q>ab AÜ¶oVm
Ho$drEg am‘‘mohZ n[a¶moOZm ghm¶H$
H¥$îUm à¶moJembm n[aM¶ >

g‘Ýd`H$ S>m°. O¶§V ‘wImonmÜ¶m¶ ~mog B§ñQ>rQ²>¶yQ>, H$mobH$mVm
àmo. A{H$am B{ehm‘m hmogoB© ¶y{Zd{g©Q>r, OmnmZ

CÔoí¶ :

BZ ~¡³Qr>[a¶m ‘| g‘m{á Ed§ à{Vg‘m{á à{H«$`mAm| H$s
{H«$`m{d{Y A^r ̂ r ñnîQ> Zht h¡ Am¡a AÜ``Z Ho$ {bE
EH$ amoMH$ {df` àXmZ H$aVr h¡& ‘oar à`moJembm ‘|,
{ZåZ{bpIV joÌm| ‘| AÜ``Z {H$E Om aho h¢ : 1)

AZwboIZ g‘m{á KQ>H$, Ordo Am¡a nmÌo XmoZm| ‘| Rho

H$s H$ma©dmB© H$s {H«$¶m{d{Y; 2) Rho-NusG A§V:{H«$¶m
H$m Am{ÊdH$ AmYma; 3) E§Q>r Rho H$maH$, nrEg ỳ Ûmam
{d{^Þ ~¡ŠQ>r[a`m go amo àmoQ>rZ go Rho -{Z ©̂a g‘m{á
Ho$ {ZfoY H$s {S>OmBqZJ; 4) {d{^Þ emar[aH$ à{H«$`mAm|
‘| Rho H$s ^mJrXmar& 5) ‘oQ>moOrZmo{‘Šg ‘mJm] H$m
Cn`moJ H$a ‘mBH$mo~¡ŠQ>r[a`mo’o$O go ‘mBH$mo~¡ŠQ>r[a{gS>b
AbJmd H$maH$&

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘| A~ VH$ {H$E
JE H$m¶© H$m gmam§e (1 Aà¡b, 2016 - 31 ‘mM©,
2017 VH$)

h‘Zo {d{^Þ amoJOZH$m| go Rho àmoQ>rZ Ho$ {bE
OrdmUwamoYr àmoQ>rZ, Psu H$s E§Q>r-cryo J{V{d{Y H$s

ImoO H$s& amoJOZH$ ~¡ŠQ>r[a`m go cryo àmoQ>rZ Ho$ AZwH«$‘
g¨aoIU Am¡a hmo‘mobm°Or ‘m°S>qbJ BZ g^r àmoQ>rZm| ‘|
Eg ỳ̀ y-A§V:{H«$`m joÌm| H$s g¨a{jV àH¥${V H$mo àH$Q>
{H$`m& h‘Zo {d{^Þ amoJOZH$m| O¡go ‘mBH$mo~¡ŠQ>o[a`‘
ñ‘o½‘¡{Q>g, ‘mBH$mo~¡ŠQ>r[a`‘ ~mo{dg, ‘mBH$mo~¡ŠQ>o[a`‘
Q>çy~aHw$bmo{gg, O¢Wmo‘moZmg H¢$nopñQ́g, O¢Wmo‘moZmg Am°[aμOr,
H$moaZr ~¡ŠQ>r[a`‘ ½byQ>o{‘H$‘, {d{~«̀ mo H$moboar, gmë‘moZobm
E§Q>[aH$m Am¡a ñ ỳS>mo‘moZmg gr[a¨O O¡go {d{^Þ amoJOZH$m|
go Rho àmoQ>rZ H$m M`Z {H$̀ m& BZ Ordm| Ho$ ewÕ nwZ‘y©ë`m§H$Z
Rho àmoQ>rZ Ûmam poly rC na gãgQóQ> Ho$ ê$n ‘| EQ>rnr
hmBS´mo{b{gg H$s n[adV©Zr` Xam| H$mo {XIm`m J`m Am¡a B©
H$mobmB© Q´m§g{H«$ßeZ bå~mB© n[agam| go AmaEZE Omar
H$aZo ‘| gj‘ Wo& Psu BZ g^r Rho ~¡ŠQ>r[a¶m ‘|,
E‘E’$S>r àmoQ>rZ Ho$ ~mX Q´m§g{H«$ßeZ-¶wp½‘V S>rEZE
àmoQ>rZ Ho$ BZ Xmo H$m`m] H$mo amoH$Zo ‘| gj‘ Wm& Ordo
ItMZo Ho$ Am‘mnZ ‘| BZ Rho àmoQ>rZ Ho$ gmW Psu Ho$
grYo ~§YZH$mar nVm Mbm& Psu H$s Ordo A{^ì`{º$ ‘|
E‘. ñ‘o½‘¡{Q>g, E‘. ~mo{dg, EŠg. H¡$ånopñQ´g, Am¡a



129

{MÌ 1. {d{^Þ ŠbmoZm| Ho$ A{^ì‘{º$¶m| H$s CnpñW{V ‘| B©. H$mobmB© ‘mo’$m}bm°Or& {Z¶§ÌU H$s VwbZm ‘|, ŠbmoZ 66 H$s
A{^ì¶{º$ Ho$ n[aUm‘ñdê$n {’$bm‘|Q>g ‘m°’$m}bm°Or Am¡a ŠbmoZ 45 ‘| n[aUm‘ñdê$n ~hþ-Ý¶yŠbm°¶S> (H«$mo‘mogmo‘b S>rEZE)
{dñVm[aV H$mo{eH$mE§ hþBª& {’$ZmoQ>mBn Iam~ H$mo{eH$m {d^mOZ (ŠbmoZ 45) Am¡a {ÛJwUZ ‘| Xmof (ŠbmoZ 66) H$mo g¨Ho$V H$a gH$Vo
h¢& ŠbmoZ 12EZ Am¡a Imbr amoJdmhH$ go gm‘mÝ¶ d¥{Õ XoIr& (ñHo$b ~ma 2µm)

g|Q>o[aH$m H$s ào[aV hË`m ‘| emar[aH$ pñW{V`m| Ho$ VhV
BZ Cn ôXm| Ho$ Rho àmoQ>rZ Ho$ Eg ỳ-ào[aV AdamoY H$m
g¨Ho$V {‘bVm h¡& h‘ àñVmd XoVo h¢ {H$ J«m‘-F$UmË‘H$
Am¡a J«m‘ YZmË‘H$ ~¡ŠQ>r[a`m XmoZm| go àmo àmoQ>rZ Ho$ {déÕ
Psu àmoQ>rZ H$m gmd©^m¡{‘H$ AdamoYH$ H$m`© E§Q>r-
‘mBH«$mo{~`b H$m`m] dmbo noßQ>mBS²g H$mo {S>OmBZ H$aZo Ho$
{bE Cn`moJr hmo gH$Vm h¡, Am¡a ̀ o noßQ>mBS²g Rho H$m`m]

(Oo. ~¡ŠQ>, 2018) g‘Pm¡Vm Ho$ ‘mÜ`‘ go amoJOZH$m| H$m
CnMma go gh{H«$`mË‘H$ E§Q>r~m`mo{Q>H$ H$m {hñgm hmo
gH$Vo h¢& ‘aå‘V (Q>rgrAma) ewê$ hmoVm h¡ Omo S>rEZE
Kmdm| na éH$Zo dmbo AmaEZE nm°br‘aog (AmaEZEnr)
H$mo hQ>m XoVm h¡& AmaEZE hobrHo$g, Rho, ~¡ŠQ>r[a¶m H$s
EH$ Q´m§g{H«$ßeZ g‘m{á àmoQ>rZ h¡ Omo bå~mB© H$m°åßbo³gm|
H$mo Omar H$aVm h¡& h‘Zo AZw‘mZ bJm¶m {H$ Rho
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S>rEZE Kmdm| na ñW{JV AmaEZEnr H$mo {dñWm{nV H$a
gH$Vm h¡ Am¡a Q>rgrAma ewê$ H$a gH$Vm h¡& h‘ {XImVo
h¢ {H$ Rho CËn[adVu Q>rgrAma Ho$ gmW qgWo{Q>H$ ê$n go
KmVH$ h¢ Am¡a ~og EŠgrOZ [ano¶a (~rB©Ama) OrZ,
BZ CËn[adVu H$mo bo OmZo dmbo Cn ôX Q>rgrAma-àoaH$
EO|Q>m| Ho$ {bE A{Vg¨doXZerb Wo Am¡a Ordo ‘| ¶ydr
j{VJ«ñV S>rEZE H$s ‘aå‘V ‘| Aj‘ Wo& BZ nmÌo
Q´m§g{H«$ßeZ à{V{H«$¶mAm| ‘|, Rho Zo Mfd Am¡a E§Q>r-
~¡H$Q¡́qH$J EO|Q>, GreBH$s Vah H$m‘ {H$¶m, Bg à{H«$¶m
H$mo gw{dYmOZH$ ~Zm¶m& h‘Zo {ZîH$f© {ZH$mbm {H$
Rho-{Z ©̂a g‘m{á Q>rgrAma H$m EH$ KQ>H$ h¡ Am¡a Rho

E‘E’$S>r H$m¶© Ho$ gmW à{VñnYm© H$aVm h¡ ¶m ~mX ‘|
AZwnpñW{V ‘| Q>rgrAma ewê$ H$aVm h¡, Bg àH$ma S>rEZE
EH$ {deofVm Ho$ ê$n ‘| ‘aå‘V àmoQ>rZ H$s Vah H$m‘
H$aVm h¡ (g¨emoYZ 2018 Ho$ VhV ZoMa H$‘) &

dV©‘mZ à{VdoXZmYrZ df© ‘| hþB© àJ{V H$m {ddaU
(1 Aà¡b 2017  - 31 ‘mM©, 2018)

H) ZE ‘mBH$mo~¡ŠQ>r[agmBS>b àmoQ>rZ H$maH$m| H$s
nhMmZ Ho$ {bE ‘mBH$mo~¡ŠQ>r[a`mo’o$O H$s ImoO

~¡ŠQ>r[a¶mo’o$O do dm¶ag h¢ Omo OrdmUw H$mo{eH$mAm| na
AmH«$‘U H$aVo h¢& do ‘oO~mZ ‘erZar H$mo AnZo {dH$mg
Ho$ ’$m¶Xo Ho$ {bE ‘m°S>çyb H$aZo ‘| gj‘ H$B© àmoQ>rZ
H$maH$m| H$mo H$moS> H$aVo h¢& ‘mBH$mo~¡ŠQ>r[a¶mo’o$O
‘mBH«$mo~¡ŠQ>o[a¶m H$mo g¨H«${‘V H$aVo h¢, {Og‘| E‘.
ñ‘o½‘¡{Q>g Am¡a E‘. Q>çy~aHw$bmo{gg BË¶m{X em{‘b h¢&
A~ VH$ bJ^J 1500  ‘mBH$mo~¡ŠQ>r[a¶mo’o$O AZwH«${‘V
{H$E JE Wo (http://phagesdb.org)& BZ MaUm| Ho$
OrZ CËnmXm| Ho$ ~hþV go H$m¶© kmV Zht h¢&
‘mBH$mo~¡ŠQ>r[a¶mo’o$O Ho$ VwbZmË‘H$ OrZmo{‘H$ {dûcofU
go CZH$s AË¶{YH$ {d{dY àH¥${V, Am¡a A{ÛVr¶ àmoQ>rZ
H$moqS>J OrZ H$s CnpñW{V àH$Q> hmoVr h¡& ¶hm§ h‘
‘mBH$mo~¡ŠQ>r[a¶mo’o$O ì¶wËnÞ AUwAm| H$s Om§M H$aVo h¢
Omo ‘mBH$mo~¡ŠQ>r[a¶b hmoñQ> Ho$ {dH$mg H$mo H$‘ H$aVo h¢&

h‘Zo 7 àOm{V`m| go ‘mBH$mo~¡ŠQ>r[a`mo’o$O OrZmo‘ Qw>H$‹S>m|
H$s `mÑpÀN>H$ bmB~«oar V¡̀ ma H$s Am¡a E‘. ñ‘o½‘o{Q>g
H$mo ‘maZo ‘| gj‘ OrZmo‘ Qw>H$‹S>m| Ho$ {bE ñH«$sqZJ H$s&
ŠbmoZ 45 (Che12 go) àmoQ>rZ H$maH$m| go A{^ì`{º$,
ŠbmoZ 66 (Che12 go), ŠbmoZ 85 EZ (D29 go) Am¡a 12

EZ (D29 go) Zo E‘. ñ‘oo½‘o{Q>g Ho$ gmW-gmW E‘

~mo{dg H$mo Zï> {H$`m& BZ ŠbmoZm| ‘| go H$B© H$mo{eH$mAm|
‘| bå~mB© Xmof Am¡a ~ëO H$mo ào[aV H$aVo h¢& BZ ŠbmoZm|
‘| go, ŠbmoZ 45 Am¡a 66 Ûmam J§̂ raVm go B©. H$mobmB©
E‘gr1061 {d ôX H$mo ào[aV {H$`m& S>mnr A{^a§OZ {XImVm
h¡ {H$ B©. H$mobmB© H$mo{eH$mE§ ŠbmoZ 45 H$mo A{Va§{OV
H$aVr h¢ AŠga ~hþ-Ý ỳŠbm°̀ S> (H«$mo‘mogmo‘b S>rEZE)
hmoVr Wt Am¡a {Z §̀ÌU H$mo{eH$mAm| ({MÌ 1) H$s VwbZm
‘| {dñVm[aV hmoVr Wt, O~{H$ ŠbmoZ 66 H$s A{^ì`{º$
Ho$ n[aUm‘ñdê$n EH$b Ý ỳpŠb`S> ({MÌ 1) Ho$ gmW
{’$bm‘|Q>g ‘m°’$m}bm°Or& ò {’$ZmoQ>mBn à^m{dV H$mo{eH$m
{d^mOZ (ŠbmoZ 45 A{^ì`{º$ Ûmam) Am¡a {ÛJwUZ à{H«$`m
‘| Xmof (ŠbmoZ 66  A{^ì`{º$ Ûmam) na g¨Ho$V H$aVo h¢&

àmoQ>rZ AZwH«$‘U go nw{ï> H$s JB© h¡ {H$ ŠbmoZ 45  Zo gp34

àmoQ>rZ Am¡a ŠbmoZ 66 H$mo ’o$O Che12 Ho$ gp49 ì`º$ {H$E
h¢& BZ àmoQ>rZ H$mo ewÕ H$aZo Ho$ à`mg {H$E Om aho h¢&

I) AZwboIZ g‘mnZ H$maH$ Rho go E§Q>r~m`mo{Q>H$
g¨doXZerbVm H$m {Z`‘Z hmoVm h¡&

h‘Zo nm`m h¡ {H$ Rho-{Z ©̂a Q́m§g{H«$ßeZ g‘m{á g‘mamoh
g‘Pm¡Vm H$aZo na, B©.H$mobmB© MG1655 {d ôX EH$ ì`mnH$
ñnoŠQ´‘ E§Q>r~m`mo{Q>H$ g¨doXZerbVm àX{e©V H$aVo h¢&
`h g§Ho$V H$aVm h¡ {H$ Bg pñW{V Ho$ VhV E§Q>r~m`mo{Q>H$
efflux àUmbr Iam~ hmo JB© Wr& Cn ẁ©º$ n[aH$ënZm Ho$
gmW, h‘Zo nm`m {H$ E{W{S>`‘ ~«mo‘mBS> H$m à^md, Omo
Q>mobgr-BâbŠg n§n Ûmam àXy{fV S>mB© h¡, Rho CËn[adVu
H$mo ì`º$ H$aZo dmbo Cn ôXm| ‘| H$m’$s à^m{dV hþAm Wm,
Am¡a Xmof Am‘Vm¡a na CZ {dMbZm| ‘| VwbZmË‘H$ ê$n go
XoIm OmVm h¡ Omo hQ>mZo ‘| H$‘r H$aVo h¢ efflux- n§n
OrZ, acrA-, acrB  Am¡a tolC& h‘ ̀ h ̂ r {XImVo h¢ {H$
MG1655ΔtolC  Rho CËn[adVu ì`º$ H$aZo E§Q>r~m`mo{Q>H$
à{VamoYr OrZ H$s CnpñW{V ‘| ̂ r E§Q>r~m`mo{Q>H$ X~md Ho$
g῭ moOZ H$m gm‘Zm H$aZo ‘| {d’$b ahVm h¡& hmbm§{H$,
`h Ü`mZ {X`m OmZm Mm{hE {H$ efflux n§n àUmbr ‘| ̀ h
Xmof RT-qPCR go ñnï> ê$n go OrZ Ho$ ZrMo {d{Z`‘Z Ho$
H$maU Zht Wm& My§{H$ efflux {gñQ>‘ AÝ` {dfmº$
‘oQ>m~mobmBQ²g, {nÎm Z‘H$, [h‘mo{b{gZ Am¡a H$mo{bgrZ
O¡go {dfmº$ nXmWm] H$mo n§n H$aVo h¢, Bg{bE Bg n§qnJ
àUmbr ‘| EH$ Xmof BZ ‘oQ>m~mobmBQ²g H$mo O‘m H$aZm
Mm{hE& EH$ àmW{‘H$ ‘oQ>m~mobmBQ> {dûcofU go Rho

CËn[adVu ‘| ‘oQ>m~mobmBQ²g H$m Cƒ g¨M` {XIm`m J`m&
Rho CËn[adVu ^r >dpp Am°naoeZ H$s A{^ì`{º$ Ho$
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{MÌ 2. E)& EtBr efflux Am‘mnZ. ~r) Xdm {damoYr efflux OrZ Ho$ RT-qPCR & gr) KmVr` Am¡a g¨V¥{á MaU ‘| nrOrE
Am°naoeZ Ho$ RT-qPCR & S>r) Rho CËn[adVu Ho$ àmW{‘H$ ‘oQ>m~mobmBQ> {dûcofU& B©) Rho WT Am¡a Rho CËn[adVu Ho$ gmW
grE’$ ỳ naI nm°brñQ>o[aZ g¨d{Ym©V ßboQ> {^{Îm Ho$ {bE H$mo{eH$mAm| H$s {Mn{MnmhQ>$ H$m AZw‘mZ bJmZo Ho$ {bE& E’$) Cƒ
E§Q>r~m`mo{Q>H$ bmoS> H$s CnpñW{V ‘| ΔtolC Ho$ gmW Rho CËn[adVu Ho$ qgWo{Q>H$ Xmof&$

‘mÜ`‘ go Agm‘mÝ` S>r-noßQ>mBS²g H$m Cn`moJ H$aZo ‘|
gj‘ Wo& Rho CËn[adVu ‘| BZ n[ad{V©V emar[aH$
pñW{V`m| go gob ‘| Cƒ M`mnM` ̂ ma hmo gH$Vm h¡, Omo
~Xbo ‘| tolC n§nm| H$s gr{‘V g¨»`m H$mo O~aXñV H$a
gH$Vm h¡ Am¡a CÝh| H$‘ Hw$ebVmnyd©H$ H$m ©̀ H$aZo Ho$
{bE ~Zm gH$Vm h¡& A§V ‘|, Rho CËn[adVu ‘| bm°J
MaU ‘| pga Am°noam°Z H$s A{^ì`{º$ ‘| d¥{Õ hþB© {OgHo$
n[aUm‘ñdê$n EZ-E{g{Q>b ½byH$mogmo‘mBZ Ho$ ~‹T>o ñVa
‘| d¥{Õ hþB©, {Oggo nm°brñQ>r[aZ g¨d{Y©V ßboQ>m| na Rho

CËn[adVu H$s Agm‘mÝ` ê$n go Cƒ {Mn{MnmnZ hþAm&
`h g¨̂ d h¡ {H$ g‘Pm¡Vm {H$E JE Rho H$m ©̀ dmbo
H$mo{eH$mAm| Ûmam gob gVh na nm°br-½byH$mogmo‘mBZ g̈aMZm
H$mo ~Xb {X`m J`m& h‘Zo {ZîH$f© {ZH$mbm h¡ {H$
‘oQ>m~mobmBQ> Ho$ Cƒ ñVa Ho$ gmW-gmW ~mhar-{P„r
g¨aMZm ‘| n[ad{V©V hmoZo go H$‘ Hw$eb efflux àUmbr Ho$
H$maU hmo gH$Vo h¢ Rho CËn[adVu Cƒ E§Q>r~m`mo{Q>H$
g¨doXZerbVm H$mo OÝ‘ Xo ahm h¡& h‘ àñVmd XoVo h¢ {H$
E§Q>r~m`mo{Q>H$ CnMma ì`dñWm, {deof ê$n go ~hþ-Xdm
à{VamoY amoJOZH$m| Ho$ {bE, Rho H$m`m] H$mo ̂ r X~mZo Ho$
VarH$m| H$mo em{‘b H$aZm Mm{hE ({MÌ 2)&

J) Q´m§g{H«$ßeZ Q>{‘©ZoQ>a, Rho Ho$ EH$ {damoYr,
~¡ŠQ>r[a`mo’o$O Psu àmoQ>rZ go E§Q>r-‘mBH«$mo{~`b
noßQ>mBS²g H$m {S>OmBZ

~¡ŠQ>r[a¶m ‘| Rho-{Z^©a à{VboIZ g‘m{á OrZ
A{^ì¶{º$ Ho$ {d{Z¶‘Z ‘| EH$ Amdí¶H$ Am¡a ‘hËdnyU©
H$X‘ h¡& Rho Ho$ A{ÛVr¶ ~hþAm¶m‘r emar[aH$ JwU Bgo
EH$ ì¶mnH$ Xdm bú¶ ~ZmVo h¢& Psu EH$ {d{eï>
~¡ŠQ>r[a¶mo’o$O nr4 H¡$pßgS> àmoQ>rZ h¡ Omo B©. H$mobmB© Rho

Ho$ AdamoYH$ Ho$ ê$n ‘| Mm§XZr H$mo EQ>rnrEoO Am¡a
Q´m§gH$mog J{V{d{Y H$m {damoY H$aHo$ H$aVm h¡& ¶hm§, h‘
PsuHo$ H$m¶m©Ë‘H$ S>mo‘oZ go noßQ>mBS> AdamoYH$m| Ho$ CËnmXZ
H$s [anmoQ>© H$aVo h¢& Psuc-Q>{‘©Zb ho{bHo$g 6  Am¡a 7

Cg joÌ ‘| em{‘b h¡ Omo Rho Ho$ gmW grYo A§V:{H«¶m
‘| ‘hËdnyU© h¡& noßQ>mBS²g H$s EH$ bmB~«oar ho{bŠg-7

Ho$ AZwH«$‘ H$mo ¶mÑpÀN>H$ ê$n go CËn[ad{V©V H$aHo$
V¡¶ma H$s OmVr h¡ Am¡a CÝh| EH$ A{^ì¶{º$ dmhH$ ‘|
ŠbmoZ {H$¶m OmVm h¡& H$m¶© CËn[adVu noßQ>mBS²g H$m
bm^ Rho-{Z ©̂a Q>{‘©ZoQ>a Ho$ ‘mÜ¶‘ go E§Q>r-Q>{‘©ZoeZ
H$aZo ‘| gj‘ hmoVm h¡ O¡go {H$ S>ãë¶yQ>r¶y Eg¶y àmoQ>rZ
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{MÌ 3.  E) EgEg¶y g¨aMZm (nrS>r~r: 4 S>rdrS>r)& ~r) S>ãë¶yQ>rB© ho{bŠg-7 noßQ>mBS> Ho$ gmW CËn[adVu noßQ>mBS²g H$m
AZwH«$‘ g¨aoIU& gr Am¡a S>r) I-Tasser Am°’$bmBZ Qy>b Ûmam noßQ>mBS²g 33 Am¡a 16a Ho$ ‘m°S>b& B©) {d{^Þ noßQ>mBS²g Ûmam ào[aV
{dH$mg Xmof& E’$) S>ãë¶yQ>rEg Psu Ho$ g‘mZ, R144E Rho noßQ>mBS²g Ho$ H$maU hmoZo dmbo {dH$mg Xmof H$mo ̂ r X~m XoVm h¡& Or)
noßQ>mBS²g Ûmam BZ-{ddmo Q´m§g{H«$ßeZ E§Q>rQ>m{‘©ZoeZ R144E Rho Ûmam X~m¶m OmVm h¡& EM) E‘. ñ‘o½‘¡{Q>g ‘| noßQ>mBS> 33 Ho$
H$maU d¥{Õ Xmof&

AZwdm§{eH$ ñH«$sqZJ Ûmam MwZo JE Wo& BZ noßQ>mBS²g O~
B©. H$mobmB© ‘| A{V A{^ì¶{º$ go J§̂ ra {dH$mg Xmof
{XIm¶m& H$m¶© noßQ>mBS²g Ho$ bm^ ‘| Z Ho$db Psu Ho$
ho{bŠg  -7 go CËn[ad{V©V noßQ>mBS> AZwH«$‘ Wm, ~pëH$
CZHo$ gr-Q>{‘©Zb joÌ H$mo doŠQ>a AZwH«$‘ ‘| {dñVm[aV
{H$¶m J¶m {OgHo$ n[aUm‘ñdê$n 45 mer noßQ>mBS²g ~Z
JE& noßQ>mBS²g Ho$ E§Q>r Q{‘©ZoeZ Am¡a KmVH$ à^mdm| H$mo
EH$ {d{eï> Rho CËn[adVu, R144E Ûmam X~m¶m J¶m
Wm, Omo Psu-~§YZH$mar Ho$ {bE XmofnyU© Wm, Ñ‹T>Vm go
g¨Ho$V {X¶m {H$ ‘o KmVH$ à^md Rho àmoQ>rZ Ho$ {bE
{d{eï> ~§YZH$mar Ho$ H$maU Wo& Bg{bE, Rho Ho$ {déÕ
H$m‘ H$aZo dmbo ZdrZ E§Q>r‘mBH«$mo{~¶b noßQ>mBS²g Ho$ BZ
goQ>m| H$mo E§Q>r‘mBH«$mo{~¶b CnMma ({MÌ 3) Ho$ {bE Am¡a
{dH${gV {H$¶m Om gH$Vm h¡&

K) NusG  {Z ©̂a Q>{‘©ZoQ>a H$s nhMmZ

NusG, EH$ Q´m§g{H«$ßeZ bå~mB© H$maH$, AmaEZEnr Am¡a
Rho Ho$ {bE ~§YZH$mar H$aZo ‘| gj‘ h¡& Ordo Am¡a BZ
nmÌo XmoZm| ‘| Rho-{Z ©̂a g‘m{á H$mo gw{dYmOZH$ ~ZmZo
Ho$ {bE NusG ‘Zm`m J`m h¡& h‘Zo nhbo {XIm`m h¡ {H$
EZAmoEgOr Rho bmoqS>J gmBQ>m| ̀ m Q>{‘©ZoQ>a na Rho Ûmam
O{Q>b JR>Z H$mo ~§X H$aZo Ho$ {bE Iwbo IwbonZ H$s Xa
H$mo ~‹T>mVm h¡& NusG AmaAmo-{Z ©̂a Q>{‘©ZoQ>a Ho$ g~goQ>
na AnZm à^md S>mbVm h¡& Q>{‘©Zbm| H$s Eogr Cn loUr
H$s {deofVm Amdí`H$ h¡&

NusG CËn[adVu, G146D, L158Q, V160N Am¡a I164A H$mo
ì¶º$ H$aZo dmbo Mma Cn ôX Omo Rho ~§YZH$mar Ho$ {bE
XmofnyU© h¢, ‘mBH«$moEao AÜ¶¶Z H$aZo Ho$ {bE Cn¶moJ
{H$E OmVo Wo& ‘mBH«$moEao {dûcofU go nVm Mbm h¡ {H$
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{MÌ 4. E) qRT-PCR  {d{^Þ OrZm| Ho$ {bE WT Am¡a NusG CËn[adVu Ho$ ~rM OrZ A{^ì‘{º$ n¡Q>Z© ‘| JwZm n[adV©Z {XIm
ahm h¡& ~r) WT  H$s VwbZm ‘| NusG CËn[adVu ‘| OrZ A{^ì¶{º$ Ho$ ‘mBH«$moEao Am¡a qRT-PCR  go àmá ’$moëS>-n[adV©Z S>oQ>m&
gr) Hw$N> AZw‘m{ZV Q>{‘©ZoQ>am| H$mo [anmoQ>©a EbEgrOoS> H¡$goQ> H$s AnñQ´r‘ ŠbmoZ H$a {X¶m J¶m Wm Am¡a EZgrOr CËn[adVu H$mo
~aH$ama aIZo dmbr MC4100  {d^oX ‘| n[ad{V©V hmo J¶m Wm& bmb a§J NusG A{^ì¶{º$ {XImVm h¡, CËn[ad{V©V NusG H$s
CnpñW{V ‘| Aà^mdr Q>{‘©ZoQ>a Ho$ H$maU& Trac EH$ ñWm{nV NusG {Z ©̂a Q>{‘©ZoQ>a h¡& S>r) AZw‘m{ZV Q>{‘©ZoQ>a Ho$ AZwH«$‘,
pñW{V Am¡a AmaEZE g¨aMZm H$m {ddaU {XImVm h¡&

bJ^J EH$ {VhmB© Rho-{Z ©̂a Q>{‘©ZoQ>a NusG {Z ©̂a
({MÌ 4 E) h¢& h‘Zo BZ ^{dî¶dm{U¶m| ‘| go H$B©
narjUH$Vm©Am| H$m narjU {H$¶m Am¡a CÝh| qRT-PCR

({MÌ 14  ~r) Ûmam à‘m{UV {H$¶m& 15 OrZm| ‘| go Omo
{XIm¶m J¶m h¡, {d{Z¶‘Z 14  {d{^Þ {Z¶m‘H$ àUm{b¶m|
go g¨~§{YV h¡& 14 Am°noam°Z H$s Om§M go, 6 g¨̂ m{dV
Q>{‘©ZoQ>a H$mo gfcC, ytfI, ycfJ, sugE, yagL Am¡a yfjJ VH$
gr{‘V H$a {X¶m J¶m Wm& gm°μâQ>do¶a mFold H$m Cn¶moJ
g¨̂ m{dV Q>{‘©ZoQ>a AZwH«$‘m| H$s nhMmZ Ho$ {bE {H$¶m
J¶m Wm& Ordo H$m¶m] ‘| AmH$bZ H$aZo Ho$ {bE Xmo
nydm©Zw‘m{ZV Q>{‘©ZoQ>a H$mo [anmoQ>©a H¡$goQ> lacZ  Ho$ AnñQ́r‘
ŠbmoZ {H$¶m J¶m Wm Am¡a ¶h XoIm J¶m Wm {H$ Q>{‘©ZoQ>a
Ordo ‘| NusG ({MÌ 4 gr Am¡a 4 S>r) na {Z ©̂a Wo& BgHo$
Abmdm nmÌo ‘| Am¡a Ordo ‘| {deofVmE§ àJ{V na h¢&

^mdr ¶moOZmE§ Am¡a {ZX}e

‘oar à`moJembm ‘| H$s Om ahr {ZåZ{bpIV n[a`moOZmE§
g‘mnZ Ho$ {^ÝZ MaUm| ‘| h¢& 1) AZwboIZ ẁp½‘V
‘aå‘V à{H«$`m ‘| AmaEMAmo H$s ^mJrXmar, 2) EH$
H$mobmB© AmaEMAmo AdamoY Ho$ ê$n ‘| nrEg`y H$s
à^mdH$m[aVm narjU, 3)  nrEg ỳ go noßQ>mBS> AdamoYH$m|
H$s {S>OmBZ, 4) ‘mBH$mo~¡ŠQ>r[a`mo’o$O go AbJ
‘mBH$mo~¡ŠQ>r[aAmogmBS>b H$maH$m| H$s {deofVm Am¡a 5)
Bggo Rho na Am{lV g‘mnZ Ûmam E§Q>r~m`mo{Q>H
g¨dXoZerbVm Ho$ {Z §̀ÌU H$s à{H«$`m Am¡a B©. H$mobmB© H$s
Q>m°pŠgZ - E§Q>r Q>m°pŠgZ àUm{b`m| H$s à{H«$`m ‘| BZHo$
em{‘b hmoZo H$m nVm bJVm h¡&
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AÝ¶ d¡km{ZH$ godmE§ / gw{dYmE§



136



137

 O§Vw gw{dYm à¶moJembm

g§H$m¶ g‘Ýd¶H$ ‘wabr YaZ ~mî¶‘ ñQ>m’$ d¡km{ZH$ (’$adar 2018 go)
aíZm §̂S>mar ñQ>m’$ d¡km{ZH$ (’$adar 2018 go)

AZwg§YmZ gw{dYm amKdoÝÐMma Ádm¶g ñQ>m’$ d¡km{ZH$
à~§YH$

AÝ` gXñ¶ hmobo O¶§V nw§S>m{bH$amd à^mar - A{YH$mar (‘B© 2017 VH$)
Eg. h[aZmam¶U amd à^mar - A{YH$mar (Aºy$~a 2017 go$)
àm§O{b nmoao new {M{H$Ëgm (‘mM© 2018 VH$)
lrYa H$mdbm VH$ZrH$s A{YH$mar
Z{dVm ~oS>aH$moQ>m VH$ZrH$s ghm¶H$

CÔoí¶

1. à¶moJembm O§Vw gw{dYm (EbEE’$) Ho$ ‘w»¶ CÔoí¶
g¨ñWmJV d¡km{ZH$m| Ho$ {bE à¶moJembm O§VwAm| H$m
àOZZ, aIaImd Am¡a Amny{V© H$aZm&$AbJ AbJ
g¨dmVZ Ho$qOJ àUm{b¶m| ‘| aIo JE Myhm| Ho$ g^r
{d ôXm| H$m àOZZ Am¡a à¶moJ;

2. AZwg§YmZ H$m¶©H«$‘ H$mo g‘W©Z XoZm {Og‘| Cƒ
JwUdÎmm H$s gw{dYm Am¡a d¡km{ZH$ Ñ{ï> go ‘O~yV
AZwg§YmZ H$s gw{dYm go bmoJm| Am¡a O§VwAm| H$o ñdmñÏ¶
Am¡a H$ë¶mU H$mo àmoËgmhZ {X¶m OmVm h¡;$

3. O§Vw à¶moJ Am¡a àOZZ Ho$ {bE {d{Z¶m‘H$ emgr
{ZH$m¶ (grnrgrEgB©E) Amdí¶H$VmAm| H$m AZwnmbZ
H$aZo Ho$ {bE, Am¡a

4. O§VwAm| Am¡a H$m{‘©H$m| Ho$ {bE EH$ pñWa VWm {Z{hV
n[adoe ~ZmE aIZm, Omo gw{dYm ‘| H$m ©̀ H$aVo h¢,
O§Vw JwUdÎmm EH$ g‘mZ ~ZmE aIZm Am¡a àMmbZ
bmJV ‘| H$‘r H$m gw{Zü`&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2017 VH$)

grS>rE’$S>r à¶moJembm O§Vw gw{dYm (EbEE’$) 1 OwbmB©
2011 H$mo OrZmo‘ d¡br, e‘ranoQ>, h¡Xam~mX ‘| pñWV ‘o.
{d‘Vm b¡~g {b{‘Q>oS> Ho$ n[aga ‘| Ama§̂  H$s JB©& Bg
‘yb g¨aMZm ‘| g¨dmVZ dmbo AbJ AbJ qnOam|
(AmB©drgr) ‘| Myhm| H$mo aIm J¶m Am¡a ‘mZH$ àm¶mo{JH$
à{H«$¶m Am¶mo{OV H$s JB©& Bg gw{dYm ‘| aIo JE O§VwAm|
H$s g^r à{H«$¶mE§ n¶m©daU Ed§ dZ ‘§Ìmb¶, ^maV
gaH$ma Ûmam J{R>V O§Vw à¶moJ {Z¶§ÌU Am¡a n¶©dojU

à¶moOZ g{‘{V Ûmam J{R>V g̈ñWmJV O§Vw E{WŠg g{‘{V
(AmB©EB©gr) Ûmam ‘o. {d‘Vm b¡ãg {b{‘Q>oS> ‘| AZw‘mo{XV
H$s JB© h¢& Bg gw{dYm ‘| aIo JE O§VwAm| na H$s OmZo
dmbr g^r à{H«$¶mE§ ‘mM© 2017  VH$ AZw‘mo{XV H$s JB©
h¡, Bg‘| àË¶oH$ nmaOrZr {d ôX Ho$ bJ^J 1200 Myho
aIo JE h¢, VWm 2016-17 ‘| AmB©EB©gr AZw‘mo{XV
à¶moJm| Ho$ {bE 749 Myhm| H$s Amny{V© à¶moº$mAm| H$mo H$s
JB©&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)

Bg à{VdoXZmYrZ df© Ho$ Xm¡amZ, grS>rE’$S>r EbEE’$ Zo
Ip6k1, Nnat, C57BL/6, FoxNInu   Am¡a Balb/c  g{hV
nm§M Am§V[aH$ ñVa na CËnÝZ Myhm| H$mo aIZo Ho$ {bE
n¶m©ßV {dñVma {H$¶m& ¶o Myho H$m°bmoZr Ho$ {dñVma VWm
grS>rE’$S>r à¶moŠVmAm| H$s Amdí¶H$VmE§ nyar H$aZo Ho$
{bE CËnÝZ {H$E JE Wo& dV©‘mZ ‘| Bg gw{dYm ‘| 461

AmB©drgr qnOam| ‘| bJ^J 583 d¶ñH$ Am¡a 79 ZdOmV
Myho aIo JE h¢ (Vm{bH$m 1) df© Ho$ Xm¡amZ AmB©B©Egr
AZw‘mo{XV à¶moJm| Ho$ {bE 937 Myhm| H$s Amny{V© H$s JB©
Wr&

BZ O§VwAm| na {Z¶{‘V ê$n go AmB©EB©gr AZw‘mo{XV
à{H«$¶mAm| ‘| O¡d amgm¶{ZH$ n¡am‘rQ>am| Ho$ ‘mnZ Ho$ {bE
aº$ g§J«h, «̂yU ’$mB~«moãbmñQ> V¡¶ma H$aZo Ho$ {bE «̂yU
g§J«h, {hñQ>mon¡Wmobm°{OH$b {díbofU Ho$ {bE OrZmoQ>mBqnJ
[díbofU hoVw ny§N> H$s ~m¶moßgr Am¡a ZoH«$moñHmonr em{‘b
h¡& 2017 -188   Ho$ Xm¡amZ {H$E JE Hw$N> à¶moJ Bg àH$ma
h¢ :$
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• 253 Balb/c Myhm| ‘| {d{^Þ H¢${S>S>m Cn ôXm| Ho$
VwbZmË‘H$ O¡d ^ma Ho$ AÜ``Z Ho$ {bE H¢${S>S>m
½bo~«oQ>m g{hV {eamAm| ‘| B§OoŠeZ {XE JE&

• 100 Balb/c M yhm | H $ m o  J ¡a am oJmU w OZH$
‘mBH$mo~¡ŠQ>r[a`m, E‘ ñ‘¡J‘o{Q>g H$m B§OoŠeZ {X`m

J`m {Oggo Hw$N> àË`mer Mtb àmoQ>rZ A{^ì`º$ hþE,
{Og‘| BZ àmoQ>rZm| H$s Ordo Bå ẁZmo‘moS>çyboQ>ar ̂ y{‘H$m
H$m AÜ``Z {H$`m J`m&

• O¡d amgm¶{ZH$ ‘mnX§S>m| Ho$ ‘mn Ho$ {bE 90 Nnat

Myhm| H$m BñVo‘mb {H$¶m J¶m&

 {d^oX Hw$b àOZZ AYrZ df© 2017 - 18  Ho$

(Za+ ‘mXm) (Za + ‘mXm)  Xm¡amZ àXm¶H$s

AmB©nr6Ho$1 99+77  05+10                     36

EZ ZmQ> 113+109  06+06                          90

~¡ë~/gr  35+28 08+16 653

gr57~rEb/6 47+34 06+12 86

’$m°Šg EZAmB©EZ¶y 26+15 10+20                          72

Vm{bH$m 1.  31, ‘mM© 2018 H$mo EbE’$E ‘| aIo JE Am¡a 2017 -18  Ho$ Xm¡amZ à`moŠVmAm| H$mo {XE JE Myhm| H$m {d ôX dma {ddaU

{MÌ 1.  ‘mXm Balb/c Myhm| ‘| H¢${S>S>m ½bo~«oQ>m H$s ny§N> H$s Zg ‘| B§OoŠeZ& {MÌ 2. Ip6k1 Myhm| Ho$ {bE S>oŠg{Q´Z H$mo ‘m¡pIH$
‘mJ© go XoZm& {MÌ 3. E{S>‘m H$mo ào[aV H$aZo Ho$ {bE Balb/c Myhm| Ho$ qhS> n§Om ‘| H¡$aoJoZZ H$m g~ßbm§Q>a B§OoŠeZ&
{MÌ 4. grS>rE’$S>r O§Vw gw{dYm ‘| FoxN1nu EW{‘H$ Ý¶yS> Myho g’$bVmnyd©H$ CËnÝZ {H$E JE&

{MÌ 1. {MÌ 2.

{MÌ 3. {MÌ 4.
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AmB©EB©gr ×mam Bg à{VdoXZmYrZ df© Ho$ Xm¡amZ AZw‘mo{XV àJ{Verb n[a¶moOZmE§ Vm{bH$m 2 ‘| C{„{IV h¢&

 H«$. g¨. àJ{Verb n[a¶moOZmE§

1. Zm°H$ AmCQ> H$m¶©Zr{V Ûmam Ý¶yamoQ>o{ZZ Ho$ Xygao B§Q´moZ H$m H$m¶m©Ë‘H$ {díbofU

 2. AmB©nrgr Ho$1 Zm°H$ AmCQ> Myhm| - g§ñH$aU II H$s ñWmnZm Am¡a {hñQ>mon¡Wmobm°{OH$b bmjUrH$aU

 3. Am°ŠgrS>o{Q>d VZmd Ho$ Xm¡amZ BZoQ> Am¡a à^mdr H$m¶m] Ho$ {d{Z¶‘Z Ho$ {bE à{Vajr H$mo{eH$mAm| ‘| {gJZb
Q´m§gS´ŠeZ ‘mJ©

4. Balb/c Myhm| ‘| H¢$S>oS>m ½bmo~mQ´mQ>m Ho$ n§Ðh {d ôXm| H$m VwbZmË‘H$ O¡d ^ma AÜ``Z H$aZo hoVw àmoQ>moH$m°b

 5. Hw$N> ewÕ nwZ¶m}JO ‘mBH$mo~¡ŠQ>r[a¶b àmoQ>rZm| Ho$ pIbm’$ E§Q>r~m°S>r CËnÝZ H$aZo Ho$ {bE Balb/c Myhm| H$m
Q>rH$mH$aU

 6. Myhm| ‘| EbnrEg CÔr{nV E§S>moQ>moŠgo{‘`m na nrnrB© 18 (Amadr 1196) Ho$ à^md H$m AÜ``Z H$aZm

 7. Q>çy‘moarOoZo{gg Ho$ AÜ``Z ‘| Z½Z Myhm| Ho$ Cn`moJ

 8. ‘yyfH$ / Myhm nm°brŠbmoZb E§Q>r~m°S>r - g§ñH$aU && CËnÝZ H$aZo Ho$ {bE àmoQ>moH$m°b

 9. Balb/c Myhm| go ‘¡H«$mo’o$μO AbJ H$aZm

 10. ‘mBH$mo~¡³Q>r[a¶m Ho$ Hw$N> àË¶mer nwZ¶m}JO ê$n go ewÓ {H$E JE àmoQ>rZ H$r Bå¶wZmo‘m°S²>¶yboQ>ar ŷ{‘H$m H$m AÜ¶¶Z

 11. E‘ ñ‘¡½‘o{Q>g Ho$ J¡a amoJmUwOZH$ ‘mBH$mo~¡³Q>r[a¶b {d ôXm| ‘| nwZ¶m}JO A{V A{^ì¶º$ ‘mBH$mo~¡³Q>r[a¶‘ Q²>¶y~aHw$bmo{gg
Ho$ Hw$N> nrB© / nrnrB© àmoQ>rZm| H$r Bå¶wZmo‘m°S²>¶yboQ>ar ŷ{‘H$m H$m Ordo AÜ¶¶Z&

 12. E‘ ñ‘¡½‘o{Q>g Ho$ J¡a amoJmUwOZH$ ‘mBH$mo~¡³Q>r[a¶b {d ôXm| ‘| nwZ¶m}JO A{V A{^ì¶º$ ‘mBH$mo~¡³Q>r[a¶‘ Q²>¶y~aHw$bmo{gg
Ho$ Hw$N> àmoQ>rZm| H$r B{nOoZo{Q>H$ ŷ{‘H$m H$m Ordo AÜ¶¶Z&

 13. Z½Z Myhm| ‘| Q²>¶y‘moamoOo{ZH$ narjU Am¡a ‘oQ>mñQ>oo{Q>H$ g§̂ mì¶Vm Ho$ {bE àmoQ>moH$m°b

14. ‘mBH«$mo{~`b àOm{V Ho$ {bE {M{H$Ëgm Ho$ ê$n ‘| ‘mBH$mo~¡ŠQ>r[a`‘ Q> ỳ~aHw$bmo{gg àmoQ>rZ nrnrB© 18 bo{nV Z¡Zmo
H$Um| H$s j‘Vm H$s Om§M H$aZm

15. ~¡ë~ / gr Myhm| ‘| H¢${S>S>m ½bm~«mQ>m ñQóZ Ho$ VwbZmË‘H$ `mo{Z O¡d ^ma {dûcofU Ho$ {bE àmoQ>moH$m°b

16. gr57~rEb / 6 Myhm| ‘| H¢${S>S>m ½bm~«mQ>m ñQóQ>Ýg Ho$ VwbZmË‘H$ O¡d ^ma {dûcofU Ho$ {bE àmoQ>moH$m°b

17. Ý ỳS> Myhm| ‘| ZE H¢$ga g¨~§Yr OrZm| H$s Q>çy‘moarOo{ZH$ Am¡a ‘oQ>mñQ>mo{Q>H$ g¨̂ mì`Vm Ho$ narjU hoVw àmoQ>moH$m°b

18. Ý ỳS> Myhm| ‘| A¾me`r H¢$ga go Ow‹S>o ZdrZ OrZ H$s Q>çy‘o[aOo{ZH$ j‘Vm H$m AÜ``Z H$aZo Ho$ {bE àmoQ>moH$m°b

19 . Ý ỳS> Myhm| ‘| {ga Am¡a JX©Z Ho$ H¢$ga Am¡a Bgmo’o${O`b H¢$ga OrZ Ho$ Q>çy‘o[aOo{ZH$ Am¡a ‘oQ>mñQ>¡{Q>H$ j‘Vm H$m AÜ``Z
H$aZo Ho$ {bE àmoQ>moH$m°b

20. CgHog1 H$mBZog B§Q>a¡ŠQ>mo‘ H$s nhMmZ Am¡a AmpÊdH$ {deofVm : Am`aZ hmo{‘`moñQ>o{gg Am¡a H¢${S>S>m amoJOZH$Vm
na à^md

21. ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg H$m nwZ… g῭ moOH$ ewÕ nrnrB©2 Am¡a nrnrB©18 àmoQ>rZ Ho$ Ordo E§Q>r-B§âbo‘oQ>ar
^y{‘H$mAm| ‘| AÜ`P`Z

22 . ’o$’$‹S>m| Ho$ H¢$ga Ho$ {déÕ H$s‘mo-amoH$Wm‘ Am¡a E§Q>r-H¢$ga à^mdH$m[aVm Ho$ {bE ñdXoer kmZ Ho$ AmYma na nhMmZo
JE Am¡fYr` nm¡Ym| go ZdrZ ’$mBQ>moHo${‘H$b (Am|) H$s N>mZ~rZ Ho$ {bE àmoQ>moH$m°b

23. E549 gob ào[aV ’o$’$‹S>m| Ho$ H¢$ga μOoZmoJ«mâQ> ‘m°S>b Ho$ {déÕ H¢$ga {damoYr à^md Ho$ {bE ñdXoer kmZ Ho$ AmYma na
nhMmZ H$s Am¡fYr` nm¡Ym| go ZdrZ ’$mBQ>moHo${‘H$b (Am|) H$s N>mZ~rZ Ho$ {bE àmoQ>moH$m°b

Vm{bH$m 2: grS>rE’$S>r Ho$ {d{^ÝZ g‘yhm| Ûmam 2016-17 Ho$ Xm¡amZ àñVm{dV AmB©EB©gr AZw‘mo{XV n[a`moOZmE§

• 86 C57BL/6  Am¡a 57 Balb/c Myhm| ‘| ‘¡H«$mo’o$O H$s
CËn{Îm Ho$ {bE B§Q´m- no[aQ>mo{Z`b ‘mJ© go
{W`mo½bm`H$moboQ> Ho$ gmW B§OoŠeZ {XE JE Wo&

• ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg H$m nwZ… g῭ moOH$
ewÕ PPE2  Am¡a PPE18  àmoQ>rZ Ho$ Ordo E§Q>r-B§âbo‘oQ>ar
ŷ{‘H$mAm| ‘| AÜ``Z Ho$ {bE 76 Balb/c Myhm| H$m

BñVo‘mb {H$`m J`m&
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• 72 FoxN1nu EW{‘H$ Myhm| ‘| Q>çy‘a Ho$ AmJo ~‹T>Zo
Am¡a ‘oQ>mñQ>o{gg Ho$ AÜ`>`Z Ho$ {bE Am|H$moOo{ZH$
gobmBZ H$m B§OoŠeZ bJm`m J`m&

• ‘mBH«$m o{~`b gopßgg na ‘mBH$m o~ ¡ŠQ>r[a`‘
Q>çy~aHw$bmo{gg àmoQ>rZ PPE18- bo{nV Z¡ZmoH$Um| Ho$
à^md Ho$ AÜ``Z ‘| 60 Balb/c Myhm| H$m BñVo‘mb
{H$`m J`m&

• grH$b bmBJoeZ Am¡a n§ŠMa go CÔr{nV gopßgg na
‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg àmoQ>rZ PPE18 Ho$
à^md Ho$ AÜ``Z ‘| 60 Balb/c Myhm| H$m BñVo‘mb
{H$`m J`m&

• 43 Balb/c Myhm| ‘| g~³¶yQ>o{Z¶g ‘mJ© go àmoQ>rZ E§Q>rOZ
S>mbo JE VWm nm°br³bmoZb E§Q>r~m°S>r g’$bVmnyd©H$
V¡¶ma {H$E JE&

• narjUm Am ¡ a J ¡ñQ ´ m o B § Q > o ñQ > mBZb ‘mJ © H o $
{hñQ>mon¡Wmobm°{OH$b Am¡a {’${O¶mobm°{OH$b {díbofU
Ho$ {bE 36  Ip6k1 Myho BñVo‘mb {H$E JE&

• Am¡fYr` nm¡Ym| go ZdrZ ’$mBQ>moHo${‘H$ëg H$s {dfmº$Vm
H$m AÜ``Z H$aZo Ho$ {bE 18 Balb/c Myhm| H$mo BñVo‘mb
{H$`m J`m&

h‘ grS>rE’$S>r H$s ñd §̀ H$s à`moJmË‘H$ new gw{dYm Ho$
nyam H$aZo Ho$ H$ar~ h¢ Omo Cßnb, h¡Xam~mX ‘| AmJm‘r
grS>rE’$S>r n[aga ‘| {Z‘m©UmYrZ h¡& h‘ grnrgrEgB©E
Ho$ gmW Bg gw{dYm H$m n§OrH$aU H$aZo Am¡a {ZH$Q>
^{dî` ‘| àMmbZ H$s ewéAmV Ho$ {bE VËna h¢&

^mdr {Xem
O~ grS>rE’$S>r H$s àm¶mo{JH$ O§Vw gw{dYm àMmbZ aV
hmo OmVr h¡, h‘ grS>rE’$S>r ‘| Am`mo{OV àm`mo{JH$ new
AZwg¨YmZ Ho$ àXe©Z ‘| Omo‹S>Zo Ho$ {bE h‘mar àOZZ
Cn{Zdoem|, Am¡a Ka na nmbo JE IaJmoem|, Myho, Am¡a
A{V[aº$ nmaOrZr Myho Ho$ Cn ôXm| H$m {dñVma H$aZo H$s
`moOZm ~Zm aho h¢& h‘mam bú¶ ^mdr Cn¶moJ Ho$ {bE
nmaOrZr Myhm {d ôXm| Ho$ {h‘ g¨ajU, nwam boI Am¡a
[a{Q´db H$m {dH$mg H$aZm h¡&
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 O¡d gyMZm {dkmZ

à^mar E‘ H${dVm amd ñQ>m’$ d¡km{ZH >

gXñ¶ gr M§Ð ‘mohZ VH$ZrH$s A{YH$mar >
àem§{V H$Q²>Q>m H${ZîR> ghm¶H$
Eg {dO¶ Hw$‘ma VH$ZrH$s ghm¶H$ (g§{dXm na)

CÔoí¶

1. {d{dY gd©a, dH©$ ñQ>oeZ, nrgr, qàQ>a Ed§ AÝ¶
~mh²¶ gmYZm| H$m aIaImd;

2. grS>rE’$S>r do~gmBQ> H$m aIaImd H$aZm, do~
AmYm[aV godmE§ Ed§ B©-‘ob godmE§ àXmZ H$aZm;

3. nyao g§ñWmZ ‘| b¡Z/ d¡Z Ho$ gmW - gmW B§Q>aZoQ>
g§nH©$Vm H$m aIaImd H$aZm;

4. gwajm IVam| go grS>rE’$S>r ZoQ>dH©$ H$mo gwa{jV
aIZm& Ed§

5. amï´>r¶ Ed§ A§Vaamï´>r¶ {J«S> H$åß¶yqQ>J ZoQ>dH$m] ‘|
g§ñWmZ Ho$ ZoQ>dH©$ H$m EH$sH$aU H$aZm&

6. dH©$ ñQ>oeZ, nrgr, b¡nQ>m°n, qàQ>a Ed§ AÝ¶ ~mh²¶
gmYZ Am¡a Amdí¶H$ gm°âQ>do¶am| H$s àmnU à{H«$¶m
H$m g‘Ýd¶Z H$aZm&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE
H$m¶© H$m gmam§e (31 ‘mM©, 2017 VH$)

• gd©am| H$m g§ñWmnZ, à~§Y Ed§ aIaImd Omo {d{dY
godmE§, S>oQ>m~og VWm g§JUZr¶ H$m¶© àXmZ H$aVr h¡,
go g§~§{YV J{V{d{Y¶m§ H$s JB©&

• B§Q>aZoQ>, do~, B©-‘ob Am¡a B§Q´>mZoQ> godmE§ d{Y©V
H$m¶m©Ë‘H$VmAm| Ho$ gmW àXmZ {H$E JE h¢&

• hmB EÊS gd©a H$s IarX Ama§̂  H$s&

• hmB EÊS> nrgr, b¡nQ>m°n, ñH¡$Za Ed§ qàQ>a àmßV Am¡a
g§ñWm{nV {H$E JE&

• WmoH$ ‘| S>oñH$Q>m°n H$åß¶yQ>am| H$s IarX H$s à{H«$`m
Ama§̂  H$s&

• J¥hH$ënm ^dZ go Cßnb H¡$ång VH$ 4 E‘~rnrEg
H$s nÅ>o na dmbr nr2nr nÅ>o H$s bmBZ H$m ñWmZm§VaU

• ñWm`r n[aga Ho$ {bE ’$mB~a Am¡a nrAmoB© pñdM
g{hV hmB EÊS ZoQ>dH©$ CnH$aUm| H$s IarX ewê$
H$s&

• AmoB©E‘ Ho$ {bE hmB-EÊS gd©am| Ho$ EE‘gr

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)

• S>oQ>m g|Q>a ‘| hmB©-E§S> a¡H$ na bJmE JE gd©a, a¡H$,
μ’$m`adm°b Am¡a Am¡a pñdM g{hV EZHo$EZ VWm
~rEgEZEb AmB©Egnr H$s B§Q>aZoQ> brÁS> bmBZm|
H$mo VwbOmJwS>m n[aga go ñWm`r n[aga ‘| S>oQ>m hm{Z
Am¡a Ý ỳZV‘ S>mCZQ>mB‘ Ho$ gmW g’$bVmnyd©H$
H$m°pÝμ’$Ja {H$`m J`m&

• nyd© A§V[a‘ n[agam| go grS>rE’$S>r N>mÌmdmg Am¡a
Amdmgr` n[aga, Cßnb Am¡a VwbOJwS>m ‘| pñWV
g^r nrgr, n[aYr` dñVwAm| Am¡a ZoQ>dH©$ pñdMm| H$mo
ñWmZm§V[aV H$aHo$ Cßnb ‘| ñWm`r n[aga ‘| pñWV
n[aga ñWmZm§VaU J{V{d{Y H$m g‘Ýd` g{H«$`
ê$n go {H$`m&

• $Cßnb ‘| ñWm`r n[aga Ho$ {bE à ẁº$ hmB E§S> b¡Z
Am¡a dmB©-’$mB© ZoQ>dH©$ CnH$aU Am¡a g’$bVmnyd©H$
H$m°pÝμ’$Ja {H$`m J`m&

• hmB-EÊS gd©am| H$m g§ñWmnZ, à~§Y Ed§ aIaImd
Omo {d{dY godmE§, S>oQ>m~og VWm g§JUZr¶ H$m¶©
àXmZ H$aVr h¡, go g§~§{YV J{V{d{Y¶m§ H$s JB©&

• B§Q>aZoQ>, do~, B©-‘ob Am¡a AÝ¶ B§Q´>mZoQ> godmE§ d{Y©V
H$m¶m©Ë‘H$VmAm| Ho$ gmW àXmZ {H$E JE h¢&

• ‘m¡OyXm B©-‘ob gd©a H$mo AnJ«oS> H$aZo Ho$ {bE hmB-
E§S> gd©a H$s IarX H$s JB© Wr&

• hmB EÊS> nrgr (30 ZJ), b¡nQ>m°n, ñH¡$Za Ed§
qàQ>a IarXo Am¡a g§ñWm{nV {H$E JE&

• ‘¡gg© EŠgob ’«§$Q>bmBZ {b{‘Q>oS> Ho$ gmW nrgr
dm{f©H$ aIaImd AZw~§Y H$s g‘m{á Ho$ H$maU, ZB©
{Z{dXm H$mo g̈gm{YV {H$`m J`m Am¡a EH$ ZE EE‘gr
godm àXmVm, ‘¡gg© H$m°{‘ZoZr B§’$moQ>oH$ àmBdoQ> {b{‘Q>oS>
H$mo noe {H$`m J`m&
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¶§ÌrH$aU

àYmZ amKdoÝÐmMma Oo ñQ>m’$ d¡km{ZH$

AÝ` gXñ¶ lr Ama EZ {‘lm VH$ZrH$s A{YH$mar
lr‘Vr EgS>r dabú‘r VH$ZrH$s A{YH$mar
lr E‘ bú‘U VH$ZrH$s A{YH$mar
lr gË¶mZmam¶U VH$ZrH$s A{YH$mar
lr Q>r am‘mH¥$îUm aoÈ>r VH$ZrH$s ghm¶H

CÔoí¶

à¶moJembm ‘| g^r CnñH$am| H$s XoI^mb, g’$mB©, Ed§
‘aå‘V H$aZm& ZE CnH$aUm| Ho$ {bE nyd© g§ñWmnZ
Amdí¶H$VmAm| H$s ny{V© H$aZm Am¡a ZE CnH$aUm| H$m
g§ñWmnZ Ed§ dma§Q>r godm ‘| {d{Z‘m©VmAm| / CZHo$
A{^H$Vm©Am| Ho$ gmW g‘Ýd¶Z H$aZm& ZE AmE CnH$aUm|
na [anmoQ>] ̂ r àXmZ H$aZm Am¡a H$‘ ̂ oOo JE ‘Xm| Ho$ {bE
Amny{V©H$mam| go AZwdV©Z  ^r H$aZm&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (1 Aà¡b, 2016 - 31 ‘mM©, 2017)

df© 2016-2017 Ho$ Xm¡amZ, h‘Zo 25 ZE CnH$aU ñWm{nV
{H$E h¢ O¡go {e‘mXOw EMnrEb àmo{‘ZoÝg AmB© Ebgr
2030C , E~r 3500 OoZo{Q>³g EZmbmBOa EMS>r,
ñno³Q´>mo‘¡³g E‘5 ‘ëQ>r ‘m°S>b arS>a Am{X Am¡a {d{^Þ
à`moJembm CnH$aUm| Ho$ aIaImd VWm ‘aå‘V Ho$ {bE
269 H$m ©̀ AmXoe nyao {H$E JE h¢&

h‘ EH$ CnH$aU H$s g¨MmbZ AmCQ>gmo{gªJ EO|gr, ‘o.
g¢S>a bmB’$ gmB§goO Ho$ ‘mÜ`‘ go grS>rE’$S>r ‘|
AË`mYw{ZH$ CnH$aUm| Ho$ g¨MmbZ Ho$ g‘Ýd` ‘| em{‘b
aho h¢& h‘ e‘ranoQ> na CZH$s gw{dYm ‘| grS>rE’$S>r
new à`moJ H$s gw{dYm Ho$ {bE ‘o. {d‘Vm à`moJembm Ho$
gmW g‘Ýd` ‘| ^r em{‘b aho h¢&

BgHo$ Abmdm h‘ AmB©AmB©grQ>r Am°{S>Q>mo[a`‘ ‘|
AmB©AmB©grQ>r Am°{S>Q>mo[a`‘, 30d| S>r~rQ>r df©Jm§R> ì`m»`mZ
‘| {d{^Þ gå‘obZm|, ì`m»`mZm| VWm H$m`©embmAm|,
grS>rE’$S>r ñWmnZm {Xdg ì`m»`mZm|, {d{eï d¡km{ZH$
ì`m»`mZm| ‘| hmoZo dmbo àñVwVrH$aU Ho$ {bE Am°{S>`mo
VWm {dOwAb Amdí`H$VmE§ nyar H$aZo ‘| em{‘b h¢&
A{YH$m§e CnH$aUm| H$m aIaImd h‘mao B§ñQ¯>‘|Q>oeZ
H$‘©Mm[a`m| Ûmam {H$`m OmVm h¡ Am¡a Bg àH$ma ‘h§Jo
EE‘gr na ~MV hmoVr h¡ VWm CnH$aU ~hþV H$‘
g‘` Ho$ {bE Iam~ ahVo h¢&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2017 - 31 ‘mM©, 2018)

df© 2017-2018 Ho$ Xm¡amZ, h‘Zo 56 ZE CnH$aU ñWm{nV
{H$E h¢ O¡go Z¡Zmo AmB©Q>rgr, Ho${‘S>m°Šg,dm°Q>a ~mW eoH$g©,
ao{’«$OoaoQ>oS> Q>o~b Q>m°n g|Q´râ`yO, J¡a ao{’«$OoaoQ>oS>
g|Q´râ`yO,nrgrAma ‘erZ|, ao{’«$OoaoQ>oS> BZŠ`y~oQ>,
ao{’«$OoaoQ>oS> BZŠ ỳ~oQ>a eoH$g©, nmda gßbmB© Am{X Am¡a
{d{^Þ à`moJembm CnH$aUm| Ho$ aIaImd VWm ‘aå‘V
Ho$ {bE 289 H$m ©̀ AmXoe nyao {H$E JE h¢&

BgHo$ Abmdm, h‘ Zd {Z{‘©V àm`mo{JH$ new gw{dYm ‘|
2 ZJ hodr S>çyQ>r S>moa Am°Q>mo‘o{Q>d Am°Q>moŠbod, ZoH«$m°ßgr
Q>o~b, AmaAmo dm°Q>a {gñQ>‘, AmB©drgr Ho$Oog Am{X H$s
ñWmnZm ‘| em{‘b Wo& h‘ VwbOJwS>m n[aga go A§V[a‘
grS>rE’$S>r à`moJembm H$mo ñWmZm§V[aV H$aZo ‘| ^r
em{‘b Wo, ñWmZm§VaU H$mo gw{dYmOZH$ ~ZmZo Ho$ {bE,
h‘Zo Cßngb n[aga ‘| à`moJembm ~|M ñWm{nV H$s h¢
Am¡a CÝh| Cn`moJ H$aZo ̀ mo½` pñW{V Ho$ {bE V¡̀ ma {H$`m
h¡& h‘Zo ñWmZm§VaU Ho$ ~mX {d{^Þ ñWmMZm| na g^r
CnH$aUm| H$mo ñWm{nV {H$`m h¡&

h‘ grS>rE’$S>r ‘| n[aîH¥$V CnH$aUm| Ho$ g¨MmbZ Ho$
g‘Ýd` ‘| em{‘b h¢²& h‘ e‘ranoQ> ‘| AnZr gw{dYm ‘|
grS>rE’$S>r new à`moJ gw{dYm Ho$ {bE ‘¡gg© {d‘Vm
b¡ãg Ho$ gmW g‘Ýd` ‘| ^r em{‘b aho h¢&

BgHo$ Abmdm h‘ AmB©AmB©grQ>r Am°{S>Q>mo[a`‘ ‘|
AmB©AmB©grQ>r Am°{S>Q>mo[a`‘, 30d| S>r~rQ>r df©Jm§R> ì`m»`mZ
‘| {d{^Þ gå‘obZm|, ì`m»`mZm| VWm H$m ©̀embmAm|,
grS>rE’$S>r ñWmnZm {Xdg ì`m»`mZm|, {d{eï d¡km{ZH$
ì`m»`mZm| ‘| hmoZo dmbo àñVwVrH$aU Ho$ {bE Am°{S>`mo
VWm {dOwAb Amdí`H$VmE§ nyar H$aZo ‘| em{‘b h¢&
A{YH$m§e CnH$aUm| H$m aIaImd h‘mao B§ñQ¯>‘|Q>oeZ
H$‘©Mm[a`m| Ûmam {H$`m OmVm h¡ Am¡a Bg àH$ma ‘h§Jo
EE‘gr na ~MV hmoVr h¡ VWm CnH$aU ~hþV H$‘
g‘` Ho$ {bE Iam~ ahVo h¢&
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àH$meZ
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H. df© 2017 Ho$ Xm¡amZ àH$meZ :

1. A~«mh‘ nrAma, nmR>H$ EZ, àYmZ Or, gw‘ZbVm
Or Am¡a ‘wImonmÜ`m` Eg (2017). X EZ-Q>{‘©Zb
S>mo‘oZ Am°’$ ‘m`mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg PPE17

(Rv1168c) àmoQ>rZ ßbog E S>mo{‘Z|Q> amob BZ B§S>çyqgJ
E§Q>r~m°S>r [agnm°Ýg BZ EpŠQ>d Q>r~r noe|Q&
nrEbAmoEg dZ 26: e0179965

2. Aë~a E‘, H$mëeMò a drE‘, ‘mH$m} B©, eoa B©,
boñH$m Or, {Q>b E‘, J«oS>oH$ Or, {dñZa E, H$moaoÝHo$
gr, ‘{g©Ea Eg, ~oH$a E’$, ̀ m‘m‘moVmo Q>r, ñHo$aa
EgS>ãë ỳ, ‘me©b grAma, dmH$a Eg, XÎmm ̀ yAma,
Xbmb E~r, gwH$moo dr, O‘mbr nr, H$m{har Ho$,
ZO‘m~mX EM, {‘Zm{g`Z ~rE (2017) .
ARHGEF9  amoJ : {’$ZmoQ>mBn ŠboE[a{’$Ho$eZ
EÊS Am¡a OrZmoQ>mBn-{’$ZmoQ>mBn H$moaoboeZ&
Ý ỳamobm°Or OoZo{Q>Šg 26;3(3):e148.

3. Abr E Am¡a Ë‘mJr Eg (2107). S>mBdg© amoëg
Am°’$ WDR5-RbBP5-ASH2L-DPY30 (WRAD)

H$m°åßbo³g BZ X ’§$³eÝg Am°’$ X SET1 {hñQ>moZ
‘o{WbQ´>m§g’$aog ’¡${‘br. >OZ©b Am°’$ ~m¶mogmB§g
42 (1): 155-159

4. Abr E, gobOm EZdr, M§Mmob E Am¡a Ë‘mJr Eg
(2107) E‘EbEb / WDR5. H$m°åßbo³g aoJwboQ²g
bmoH$bmBOoeZ Qy> Kif2A H«$mo‘mogmo‘ H$m§J«o{gEeZ
EÊS àmona pñn§S>b Agoå~br S>çy[a¨J ‘mBQ>mo{gg.
S>odbn‘|Q> gob 41(6) 605-622.e7

5. AnUm© dm¶, Hw$‘mar E‘S>r, àem§{V Eg, Pm E,
gË¶mdWr drdr Am¡a A{ZWm E‘  (2017). B’o$³Q>
Am°’$ nm°brE{‘Zog Am°Z ‘¡Ho${ZH$b EÊS ñQ´>³Mab
àm onQ > uO Am °’ $ ~m o på~³g ‘m oar {gëH$.
~m¶monm°br‘g© 107 (1): 20-27.

6. ~mgw ~m¡b Q>r Eg, XÎmm S>r, Sw>Wr E, JwÀN>¡V EZ,
amoMm ~r Or E‘, ½ ỳS>og S>m {gëdm E‘E’$gr,
‘moIm‘V‘ Ama ~r, a{dàH$me EZ, Am¡a ‘Þm
Eg Ho$ (2017) Ý ỳ {S>~w{Q>pëQ>Z (4) boS>g© :

emoY nÌ

qgWo{gg, ñQ´ŠMg© E§S>, Am°pßQ>‘mBOoeZ E§S>
Edoë`yeEeZ Am°’$ gmBQ>moQ>mopŠgH$ nmoQ>|{e`b
Eåbm°B>§J E375 (‘oboZmo‘m) E§S> EMgrQ>r116 (H$mobZ
H$m{g©Zmo‘m) gob bmB§g BZ {dQ´mo. OZ©b Am°’$
BZ Am°J}{ZH$ ~m`moHo${‘ñQ´r 166: 34-48.

7. ~mgw ~m¡b Q>r Eg, Ho$hr nr, Sw>Wr E, JwÀN>¡OV
EZ, a{dàH$me EZ, ‘moIm‘V‘ Ama ~r, ‘Þm
Eg H o$, Aa‘mVm EZ, ñH$mono{bQ>r E‘, dm§J
Ama, Am¡a E§JbQ> © `y (2017) qgWo{gg,
’$moQ>mo{’${OH$b àmonQ>uμO E§S> ñQ́ŠMg© Am°’$ Am°J}Zmo{Q>Z
- er’$ ~o{gg ỳ{Q>bmBqOJ Eamo‘o{Q>H$ A‘rZmo
E{gS> ’«$m°‘ X {Mab nyb E§S> Edoë ỳEeZ Am°’$ X
~m`mobm°{OH$b ng©nopŠQ>d Am°’$ E {Q´’o${ZpëQ>Z
H$ånmC§S>. OZ©b Am°’$ Am°J}{ZH$ ~m`moHo${‘ñQ´r
168: 76-89

8. OJ{XgZ ~r, Am¡a a§JZmWZ nr (2017). ½bmBH$moOZ
ñQ>moaoO {S>OrO Q>mBn VI {dX E Zmodb å¶yQ>oeZ BZ
X nrdm¶OrEb OrZ. B§{S>¶Z nr{S>¶m{Q´Šg (àog
‘|). 54(9):775-776.

9. ^Q> Ho$ EM, lrdmñVd Eg, H$moQ²Qw>>é Eg Ho$, Kmof
Am¡a ‘wImonmÜ`m` Eg. (2017). X PPE2 àmoQ>rZ
Am°’$ ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg Q́m§gbmoHo$Q²g
Qy> hmoñQ> Ý ỳpŠb`g E§S> B§h¡{~Q²g ZmB{Q́H$ Am°ŠgmBS>
àmoS>ŠeZ. gmB§{Q>{’$H$ [anmoQ²g© 7:39706.

10. Mm¡Yar EHo$, Ama ‘hmnmÌm, EME ZmJamOmam‘,
nr a§JZmW, E Xbmb, E XÎm, Eg S§>S>m, Ho$E‘
{J[ae E§S> E‘S>r ~í`m‘(2017). X Zmodb
B©S>rEAma nr.Eb397EM {‘g|g å ỳQ>oeZ EŠ ỳO
Am°Q>mogmo‘b S>mo{‘Z|Q> hmBnmohmBS´mo{Q>H$ EŠQ>moS>‘©b
{S>gßbo{g`m& O©Zb Am°’$ X ỳamonr`Z EHo$S>‘r
Am°’$ S>‘}Q>mobm°Or E§S> doZo[a`mobm°Or S>rAmoAmB©
: 31(1) : e17-e20

11. M|J Q>r, dy Oo, dy dm¶, {MbwHw$ar Amadr, hþAm§J
Eb, ‘m‘m‘moVmo Ho$, ’|$J Eb, br S>ãë‘y,MoZ
OoS>, JwAmo EM, ë¶y Oo, br Eg,dm§J EŠg, n|J
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Eb, {b‘y S>r, JwAmo dmB©, ’w$ ~r, br OoS>, {b‘y
gr, MoZ dmB©, Vmo‘a E, {h{b¶w E’$, ‘m|Q>o½Zo EZ,
O¡H$Z-Om°br B©, S>r’ Eb|H$m°Z B©, goR> AmaHo$,
^Q>ZmJa AmaHo$, OZmHy$ E, {eAmoËgwH$s Q>r, H$S>moZmo-
AmoHw$S>m Ho$, àmoå~moZ E, ñ‘Ko Or, Aé§Hw$‘ma Ho$nr,
{H${eZmo EM, JmoëS>pñ‘W E‘Ama, ’|$J Š‘y, {μO‘m
Š‘y, ‘rVm Ho$ (2017). OrZmo{‘H$ ES>m°ßemZ Qy>
nm°br’¡$Jr EUS> B§go³Q>r{gS>og BZ E ‘oOa BñQ>
E{e¶Z Zm°³Q²>¶yBS> noñQ>. ZoMa BH$mobm°Or E§S>
Bdm°ë¶yEeZ  1(11): 1747-1756.

12. Xmg ^m¡{‘H$ E, Jwám EZ, Xbmb E, Am¡a H$m~am
E‘ (2017). hmob EŠgmo‘ {g¹o$qgJ AmBS|>{Q>’$mB
E {h‘moOmBJg Zm°Z g|g do[aE{eZ BZ EEbE‘Eg1

OrZ BZ E noe|Q> {dX qgŚmo{‘H$ Am°pãgQ>r. Am°pãgQ>r
[agM© BZ pŠb{ZH$b à¡pŠQ>g 11(2):241-246

13. S>o~moam S>rE, do‘raoÈ>r EbAma, amoOm dr, nm{Q>b
Eg, Mm¡Yar Ornr, Zya Eg, lr{dYm E, H$mbrßnZ
E, g¨Ü`m amZr ~r, gË`dVr drdr, AZwamYm Or,
am{YH$m Ho$, `m{‘Zr grEZ, JmonmbH¥$îU E‘Ho$,
a§OrV Hw$‘ma EZ, {gÔrH$ B©E Am¡a ZmJamOw Oo
(2017). ‘m°br³¶yba {S>go³emZ Am°’$ ³¶yQ>rEb Jd{ZªJ
J«oZ gmBO Q´>oQ²>g Båßbm°B§J Egmo{gEemZ E§S> qbHo$O
‘¡qnJ BZ ~mg‘Vr amBg. ‘m°br³¶yba ~«rqS>J
37(6): 77.

14. Xod AmaAma, JUOr Ama, qgh Egnr, ‘hmqbJ‘
Eg, ~ZOu Eg, Imogbm Eg (2017) gmBQ>mo{gZ
{‘WobmBOoeZ ~m` S>rEZE‘Q>r2 ’o${g{bQ>o{Q>g
ñQ>o{~{bQ>r EÊS> gdm©Bdb Am°’$ EMAmB©dr-1

AmaEZE BZ X hmoñQ>Z gob S>çy[a¨J B§’o$ŠeZ.
~m`moHo${‘H$b OZ©b 474: 2009-2026

15. Cfm Ama XÎmm, Amerf ~hb, drEg {dZrW,
dg¨V gd©XoX, àOÝ‘ a§JZmW, A{œZXmb (2017)&
E Zmodb ‘mogoBH$ H$m°åboŠg gwnaZy‘oaoar ‘mH©$a
H«$mo‘mogmo‘ BZ E Jb© {dX grOg© : {gñQ>o‘o{Q>H$
H$aoŠQ>gamBOoeZ Am°’$ X H$m°åboßrfŠgo ‘mH©$a. OrZ
[anmoQ>©g© 8:128– 133

16 ’«$m§{gg E’$, ̂ Q> dr, ~mbM§Xa ~r, Iao gr, ~oWm¡
E, Xbmb E, nmoÞbm Ama (2017)&  bwH$ An Qy>
S>m¶¾m°g S>mCZ& B§{S>¶Z OZ©b Am°’$ nr{S>¶m{Q´H$
84(12):961-962$

17. J§Jwbm EZ Ama, ‘{ÔH$m Eg (2017) B§Q>aßbo {~Q>{dZ
X ’$m°ñ’oQ>og PHLPP1 Am¡a E3 bmBJ¡g RNF41

pñQ>‘wb§oQ²g àm°na {H$ZoQ>moH$moa Agoå~br dm`m X AmCQ>a
- H$mBZoQ>moH$moa àmoQ>rZ EgOrQ>r1. Oo ~m`mob H¡${‘.
292(34): 13947-13958

18. Kmof E, goZJwám E, ndZ Hw$‘ma EgOr, Abr EZ,
am‘ amd B©drdrEg, ~§J EZ, JmonmbH¥$îUZ ~r,
nmb E‘ Am¡a hëXa S>r  (2017). E Zmodb SIRT1

B§hr{~Q>a$, 4bb B§S²>¶yñS> Enm°ßQ>m°{gg BZ HCT116

h²¶y‘Z H$mobmoZ H$m{g©Zmo‘m goëg nm{e©¶br ~m¶
Ep³Q >d o qQ >J nr53. ~m¶m oH ¡ ${‘H$b E§S >
~m¶mo{’${OH$b [agM© H$å¶w{ZHo$eÝg, 488(3):

562-569

19. Kmof, Or. aoÈ>r, Oo. gå^mS>ao, Eg. Am¡a goZ, Ama.
(2017) E ~¡ŠQ>r[a¶mo’o$O H¡$n{gS> àmoQ>rZ BZ EZ
B§{h{~Q>a Am°’$ E H§$gìS>© Q´m§g{H«$ßegZ Q>{‘©ZoQ>a
Am°’$ do[a‘g ~¡ŠQ>r[a¶b n¡WmoOrZ. OZ©b Am°’$
~¡ŠQ>r[a¶mobm°Or  200(1): e00380-17

20. JmonrZmW, Or. Am¡a lrHo$aWmZm, Ho$. Am¡a Vmo‘a,
E. Am¡a eoIa, Eg.E‘.gr. Am¡a AéU Hw$‘ma,
Ho$nr. (2017) AmaEZE {g¹|$qgJ [adoëg E H$åßbrQ>
~Q> AZH$§d|eZb Q>mBn Am°’$ S>mogoO H$ånogoeZ
BZB X S>m°‘opñQ>H$ {gëH$ dm°‘© ~m°på~³g ‘moar.
am°¶b gmogmBQ>r AmonZ gmB§g 4 (7). p. 170261.

21. Jm¡BZ E, ~«oQ>mCSy> E, Z‘ Ho$, {J‘oZoμO Eg, Amar
OoE‘, Sw>{dH$ ~r, {h{b`m¡ E’$, Sw>a§S> EZ, ‘m|Q>JoZ
EZ, S>m~m}Šg AmB©, Hw$dma Eg, MoQ>©åßg Q>r, {g`mgwV
S>r, ~«oQ²gMZoS>a E, ‘moZ dmB©, AhZ EgOo, hZrJa
Eg, J«oZoQ> EEgOr, ZyZ‘¡Z S>r, å ỳ‘g E’$, bwBQ>oZ
AmB©, b~mS>r Ho$, Oy S>ãë ỳ, Hy$Q´moånm E’$, EñHw$~mg
OoE‘, bmo{ng E, ‘mB~oMo-H$moBgoZ E‘, gmbmñH$
E’$, Vmo‘a E, E§S>agZ EAma, ImZ EgE, Sw>‘mg
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nr, Am°gw©gr E‘, Jm` Oo, ~obga gr, Aë~Q>u E,
ZmoEb ~r, H$m¡bm¡Šg E, ‘{g©Ea Oo, ZmBS>boQ>
Eg, S>~m°Bg B©, {b ỳ EZdmB©, ~moëJZo AmB©,
{‘am~mC Amo, bo Jmo’$ Or, Jm°S>©Z Ho$, AmoHo$em°Q>
Oo, H$m|gmobr E’$Eb, dmoëH$m°μ’$ EEZ, ’o$go‘ra
EMS>ãë ỳ, ‘mS>©Z OoEM, byWo S>rEg, hoaoamo Eg,
hoHo$b S>rOr, {dZH$a nr, Ho$aJmoQ> OrOo, A‘ogobo‘
Oo, Š ỳgoZ{dbo EM, J«yQ> EQ>r, O¡{¹$Z-Omobr B©,
ZoJ«o EZ, bo‘oÌo gr, brJoB© E’$, S>r EbZH$m°Z B©,
’$mo[a`a nr (2017). Qy> OrZmoåg Am°’$ hmBbr
nm°br’¡$Jg bo{nS>moßQ>oaZ noQ²>g (ñnmoS>moßQ>oam ’«w$JrnaoS>m,
Zm°³Q²>¶yS> og){dX {S>’$a|Q> hmoñQ>-nmoñQ> a|Ág.
gmB§Q>r{’$H$ [anmoQ²>g© 7: 11816.

22. JwAmo EM, M|J Q>r, MoZ OoS>, [O¶m§J Eb, JwAmo
dmB©, ë¶y Oo, br Eg, Vm{Z¶m Ho$, AemoH$m Ho$,
H$moS>moZmo- AmoHw$S>m Ho$, AéUHw$‘ma Ho$ nr, dy Oo,
{H${eZmo EM, Á‘m§J EM, goR> Ama Ho$, JmonrZmWZ
Ho$ nr, ‘m|Q>o½Zo EZ, O¡H$Z-Om°br B©, JmoëS>pñ‘W
E‘ Ama, pŠg¶m Š¶y Am¡a ‘rVm Ho$ (2017).
EŠgàoeZ ‘¡n Am°’$ E H$åßbrQ> goQ> Am°’$ JgQ>oQ>ar
[agoßQ>a OrÝg BZ H$s‘mog|gar Am°J]g Am°’$ ~m°på~Šg
‘moar. B§goŠQ> ~m¶moHo${‘ñQ´r E§S> ‘m°brHw$ba
~m¶mobm°Or  82: 74-82..

23. hmåg© E’$ Eb, {J[aem Ho$ E‘, hm{S>©JZ E E,
H$moaQ>‘ E’$, ewŠbm E, Abmdr E‘, Xbmb E,
~«¡S>r Eb, VmaZmonmobñH$mB© E‘, ~S>© Eb E‘,
ñ ẁbo‘|g Eg, ~o{~Z E‘, ~mCqbJ Ho$ E‘, {h`mV
Eg E‘, bmog B© Oo, {à‘r`mZmo E‘, MwK S>ãë¶y
Ho$, Owgmobm Oo, AH$Xno{‘a OoS> gr, ~oZ{~«O
E‘, Ma§J S>ãë¶y Eb, S¯>‘§S>-~moJ© E‘, EëS>mo ‘oar
E‘ Ho$, Ab-hVm~ E S>ãë ỳ, gboh E‘ E,
{~{O`mo Eg, H$m°¾og ~r, BgrS>moa ~r, Hw$ar Eg,
bwnñH$r Oo Ama, ‘m`g© Ama E‘, Hy$na Or E‘,
Am¡a Hw$Q>eo Ho$. (2017). å ỳQ>oe§g BZ B©~rE’$3
{S>ñQ>~© Q´m§g{H«$ßeZb àmo’$mBëg E§S> H$m° μO
B§Q>obEŠMwAb {S>go{~{bQ>r, EQ>opŠg`m, E§S> ’o${e`b
{S>ñ‘m}{’$Á‘. A‘o[aH$Z OZ©b Am°’$ øy‘Z
OoZo{Q>Šg 100(1):117-127

24. {h‘m{~ÝXþ nr Am¡a AZwn‘m Ho$ (2017). {S>H«$sñS>
E³gàoeZ Am°’$ ñQ>o~b AmaEZE H¡$Z Am°bBdoEQ> X
bo{W{bQ>r Egmo{gEeZ {dX AmaZog B© S>o{’${eE§gr
BZ BeMoao{H$¶m H$mobmB©. OZ©b Am°’$ ~¡³Q>r[a-
¶mobm°Or 199 (8): e00724-16.

25. H$mñ~oH$a, S>r. nr. (2017). EgpŠg {S>ñOoZo{gg
BZ hmB{~«S> H«$m°{gg BZ Ý¶yamoñnmoam EÊS> gmoaS>m[a‘m
(gmoaS>o[a‘mHo$). Oo. OoZoQ>. 96 (3) : 457-463

26. H$mñ~oH$a S>rnr Am¡a aoIm Eg (2017). Ý¶yamoñnmoam
Q>oQ´>mñn‘© H«$m°goO {hQ>oamoOmBJmog ’$m°a hmB{~«S>
Q´>m§gbmoHo$eZ ñQ´>oZ àmoS²>¶yñm ao¶a EQ>-ñnmoaoS> EñH$s-
~r¶[äJ {hQ>oamoH$¡[a¶mo{Q>H$ EñH$moñnmoag. OZ©b Am°’$
~m¶mogmB§g 42 (1): 15-21.

27. I§S>obdmb Ama, {gnmZr Ama, JmoqdXm a§OZ Eg,
Hw$‘ma Ama Am¡a Omoer Ama (2017). H$m°å~rZoQ>ab
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nrEM. S>r. H$m ©̀H«$‘

nrEM.S>r H$m`©H«$‘ Ho$ {bE grS>rE’$S>r Eogo AË¶§V
CËgm{hV Aä¶{W©¶m| go Am‘Vm¡a na ‘mM© Ho$ ‘hrZo ‘|,
AmdoXZ Am‘§{ÌV H$aVm h¡ Omo AmYw{ZH$ Ord {dkmZ H$s
MwZm¡{V`mo§ H$m gm‘Zm H$aZm MmhVo h¢& AmYw{ZH$ Ord
{dkmZ H$s A§VaemIr` àH¥${V H$mo Ü`mZ ‘| aIH$a, ̀ h
H|$Ð {d{^ÝZ d¡km{ZH$ emImAm| Ho$ ì`{º$`m| H$mo BZ joÌm|
‘| MwZm¡{V`m§ ñdrH$maZo hoVw {deof ê$n go àmoËgm{hV
H$aVm h¡& {OÝhm|Zo H${ZîR> AZwg¨YmZ AÜ òVm (OoAmaE’$)
Ho$ ê$n ‘| àdoe nm`m CÝh| ‘{Unmb {díd{dÚmb` `m
h¡Xam~mX {díd{dÚmb` Ho$ nrEM.S>r H$m ©̀H«$‘ ‘| àdoe
boZo Ho$ {bE àmoËgm{hV {H$`m OmVm h¡&

Bg H$m ©̀H«$‘ Ho$ {bE nmÌVm ‘mÝ`Vm àmßV {díd{dÚmb`
`m g¨ñWmZ go {dkmZ, àm¡Úmo{JH$s ̀ m H¥${f H$s {H$gr ̂ r
emIm ‘| E‘~r~rEg ¶m ‘mñQ>a {S>J«r h¡& Cå‘rXdma
‘mÝ` grEgAmB©Ama - OoAmaE’$ ̀ m ̀ yOrgr - OoAmaE’$
`m S>r~rQ>r -OoAmaE’$ ̀ m AmB©grE‘Ama - OoAmaE’$ ¶m
AmB©EZEgnrAmB©AmaB©-nrEM.S>r Ho$ gmW amîQ´r` nmÌVm
narjm (EZB©Q>r) A{Zdm ©̀ ê$n go CÎmrU© H$a MwHo$ h¡&

My§{H$ AmdoXH$m| H$s g¨»`m ha df© CnbãY ñWmZm| ‘| go
1:40 `m A{YH$ AZwnmV ‘| A{YH$ hmo ahr h¡, nmÌ
Cå‘rXdma EH$ {bpIV narjm Ho$ {bE Am‘§{ÌV {H$E
OmVo h¢ {OgHo$ ~mX bKw-gyMr~Õ Cå‘rXdmam| Ho$
gmjmËH$ma {bE OmE§Jo&

31 ‘mM© 2018 Ho$ AZwgma H|$Ð ‘| 93 emoY N>mÌ AnZo
S>m°ŠQaoQ> Ho$ {bE AZwg¨YmZ Ho$ {d{^ÝZ joÌm| ‘| H$m ©̀ H$a
aho h¢& à{VdoXZmYrZ df© ‘| emoY N>mÌm| ‘| go 15 N>mÌm|
Zo nrEM.S>r. nyam {H$`m Am¡a ^maV ‘| AÝ`Ì `m {dXoe
‘| {dkmZ ‘| H$m ©̀ H$a aho h¢&

nmoñQ> S>m°ŠQ>ab H$m ©̀H«$‘

OoAmaE’$ H$m ©̀H«$‘ Ho$ Abmdm, ̀ h H|$Ð nmoñQ> - S>m°ŠQab
ñVa na à{ejU ^r XoVm h¡& BZ nmoñQ> - S>m°ŠQab
AÜ òVmAm| H$mo grS>rE’$S>r àmßV H$aZo dmbo ~mhar AZwXmZm|
Ûmam {dÎm nmo{fV {H$`m OmVm h¡& Hw$N> nmoñQ> - S>m°ŠQab
AÜ òVmAm| H$mo S>rEgQ>r ’$mñQ> Q¡́H$ ̀ wdm d¡km{ZH$ ̀ moOZm
`m S>r~rQ>r nmoñQ>-S>m°ŠQab AÜ òVmd¥{Îm H$m ©̀H«$‘ Ûmam ̂ r
à{V`moJr ê$n go M`Z {H$`m OmVm h¡&

J«rî‘H$mbrZ à{ejU H$m`©H«$‘

grS>rE’$S>r Ho$db CZ {dÚm{W©̀ m| H$mo J«rî‘H$mbrZ à{ejU
H$m ©̀H«$‘ ‘| àdoe XoVm h¡, Omo `m Vmo ^maVr` {dkmZ
AH$mX‘r, ~|Jbyé Ûmam ghm`Vm àmßV H$aVo h¢&
à{VdoXZmYrZ df© ‘| Bg H|$Ð ‘| 20 {dÚm{W©`m| Zo
J«rî‘H$mbrZ à{ejU àmßV {H$`m&

~rAmB©Q>rEg, {nbmZr Ho$ {dÚm{W©`m| Ho$ {bE
à{ejU

grS>rE’$S>r H$m ~rB©AmB©Q>rEg, {nbmZr Ho$ gmW CZHo$
E‘.Eggr. N>mÌm| H$mo n[a`moOZm à{ejU àXmZ H$aZo Ho$
{bE EH$ g‘Pm¡Vm h¡& Bg H$m ©̀H«$‘ Ho$ A§VJ©V, N>mÌ 6
‘hrZo go 1 df© VH$ grS>rE’$S>r ‘| ahVo h¢ Am¡a ̀ hm§ H$s
Om ahr g{H«$` n[a`moOZmAm| na H$m ©̀ H$aVo h¢& `h
n[a`moOZm H$m`© N>mÌm| H$mo AmYw{ZH$ Ord{dkmZ ‘|
ì`mdhm[aH$ AZw^d nmZo ‘| ‘XXJma hmoVm h¡&
à{VdoXZmYrZ df© ‘|, 3 N>mÌm| H$mo Bg H$m ©̀H«$‘ Ho$
A§VJ©V à{ejU nmZo hoVw ‘m¡H$m {X`m J`m&
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nwañH$ma Ed§ gå‘mZ

nrEMS>r N>mÌ Ed§ n[a`moOZm H$‘u

lr Xo~merf Hw$‘ma Kmof (17-19 OwbmB©, 2017) Ho$ Xm¡amZ V{‘bZmSw> Ho$ ‘hm~brnwa‘ ‘| Am`mo{OV
BboŠQ´m°Z ‘mBH«$moñH$monr Am¡a gh`moJr VH$ZrH$m| B©E‘EgAmB©-2017 na
A§Vaamï´>r` gå‘obZ ‘| gd©loð> nmoñQ>a Ho$ {bE nmoñQ>a nona Am¡a pñà§Ja
nwañH$ma ‘| Vrgam nwañH$ma&

lr Aj` Hw$‘ma (17-19 OwbmB©, 2017) Ho$ Xm¡amZ V{‘bZmSw> Ho$ ‘hm~brnwa‘ ‘| Am`mo{OV
lrH$m|S>dma BboŠQ´m°Z ‘mBH«$moñH$monr Am¡a gh`moJr VH$ZrH$m| B©E‘EgAmB©-2017  na

A§Vaamï´>r` gå‘obZ ‘| ‘oQ>bmoJ«m’$s à{V`mo{JVm (AÝ` ‘mBH«$moñH$monr) ‘|
Xygam nwañH$ma&

gwlr àË ẁfm ~mbm ŵdZoœa ‘| Am`mo{OV (2-4,Aºy$~a 2017) Ho$ Xm¡amZ ZoŠñQ>JoZ OrZmo{‘Šg
~m`mobm°Or, ~m`moBZ’$m°a‘¡{Q>Šg E§S> Q>oŠZmobm°OrO H$m°Ý’«|$g (EZOr~rQ>r) ‘|
gd©loð> nmoñQ>a nwañH$ma&

S>m° Ama ZmJ|Ð amd ñdrS>Z Ho$ Jm°WoZ~J© {dœ{dÚmb¶ ‘| 3 ‘hrZo H$s Ad{Y Ho$ {bE B©E‘~rAmo
AënH$m{bH$ AÜ¶oVmd¥{Îm

lr lr¶§g O¡Z Am¡a 27-29 AŠVy~a 2017 Ho$ Xm¡amZ ~mog B§ñQ>rQ>çyQ>, H$mobH$mVm ‘| Am`mo{OV Ý ỳ
gwlr F$Mm Jwám {‘bo{Z`‘ ‘| ‘mBH«$mo~m`mobm°Or: AUwAm| go g‘wXm`m| VH$ A§Vaamï´>r` gå‘obZ

‘| nmoñQ>a àñVw{V Ho$ {bE àW‘ ñWmZ

g¨H$m` Am¡a H$‘©Mmar

S>m°. Xo~merf {‘Ìm $à{V{ð>V Oo.gr. ~mog ZoeZb AÜ òVmd¥{Îm go gå‘m{ZV {H$`m J`m&

S>m°. g¨JrVm ‘wImonmÜ`m` 1. AmB©grE‘Ama MVwd}Xr KZí`m‘ Xmg O`Jmonmb ‘o‘mo[a`b Adm°S>© -2015

2 . df© 2017 -18 Ho$ {bE S>r~rQ>r H$s Q>mQ>m BZmodoeZ AÜ òVmd¥{Îm go
gå‘m{ZV {H$¶m&

S>m°. ‘wabr S>r ~mî¶‘ {Xg¨~a 2017 ‘| h¡Xam~mX ¶y{Zd{g©Q>r ‘| Am`mo{OV dm{f©H$ ~¡R>H$ Ho$ Xm¡amZ
~m`moQ>oŠZmobm°Or Am¡a ’$m‘}gr Egmo{gEeZ Ho$ d[að> d¡km{ZH$ nwañH$ma Ho$
{bE MwZo JE

eŵ Xrn MQ>Ou 1. n{ÌH$m Ho$ {bE EH$ gh`moJr g¨nmXH$ Ho$ ê$n ‘| CËH¥$ï> godm Ho$ {bE
   ‘mÝ`Vm hoVw A‘o[aH$Z ’$mBQ>mon¡Wmobm°Or gmogmBQ>r go gamhZm à‘mU nÌ&
2. Jwhm [agM© gå‘obZ Ho$ gXñ` Ho$ ê$n ‘| MwZo JE&

S>m°. E‘ gwã~m aoS²>S>r df© 2016  Ho$ {bE Ord{dkmZ ‘| ~r E‘ {~‹S>bm {dkmZ nwañH$ma
S>m°. aíZm §̂S>mar Am¡a grgrE‘~r, h¡Xam~mX ‘| 30.11.2017 H$mo Am`mo{OV 6 dt B§Q>a-b¡~ {¹$μO
S>m°. Ama h[aZmam`Um à{V`mo{JVm ‘| Vrgao nwañH$ma Ho$ {dOoVm
S>m°. a§OZ goZ 1 . 14.10.2018 H$mo dm{f©H$ gm‘mÝ¶ ~¡R>H$ na ̂ maVr` amï´>r` {dkmZ AH$mX‘r

Ho$ EH$ AÜ ò̀ Vm Ho$ ê$n ‘| MwZo JE
2 . {Xgå~a 2017 ‘| Am{¶moOV BgH$s ~¡R>H$ ‘| ^maVr` {dkmZ AH$mX‘r Ho$

gXñ` Ho$ ê$n ‘| ^r MwZo JE&
3 .df© 2017 Ho$ {bE Vob§JmZm EHo$S>‘r Am°’$ gmB§goO (E’$Q>rEEg) Ho$
  AÜ òoVm Ho$ ê$n ‘| MwZo JE&
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gwlr Xr{á Xoenm§S>>o Odmhabmb Zohê$ {dœ{dÚmb`, ZB© {X„r ‘| 16-19 Zd§~a, 2017 Ho$
Xm¡amZ Am`mo{OV gmogmBQ>r H$s 86dt Eg~rgr (AmB©) dm{f©H$ ~¡R>H$ ‘|
gd©loð> nmoñQ>a nwañHma&

lr amohZ {‘lm Am¡a grgrE‘~r, h¡Xam~mX ‘|  30.11.2017  H$mo Am`mo{OV 6dt B§Q>a-b¡~ {¹$μO
lr dr E a‘oe à{V`mo{JVm H$m nhbm nwañH$ma {dOoVm

gwlr H$mo‘b S>mobm{g`m JwOamV Ho$ {Za‘m {dœ{dÚmb`, Ah‘Xm~mX ‘| 14-16 {Xg¨~a, 2017 Ho$
Xm¡amZ Am`mo{OV ^maVr` Bå ỳZmobm°Or gmogmBQ>r (Bå ỳZmoH$m°Z-2017) Ho$
44d| dm{f©H$ gå‘obZ ‘| S>m° Or nr Vbdma ẁdm d¡km{ZH$ nwañH$ma àXmZ
{H$¶m J¶m

gwlr Ae‘bm ZmO H$mobH$mVm ‘| AmB©EgrAma-2018  H$s ~¡R>H$ ‘| ^mJ boZo Ho$ {bE
AmB©EgrAmaQ>rAmo go `mÌm AZwXmZ Ho$ {bE gå‘m{ZV {H$`m J`m

gwlr AmH¥${V emh  h¡Xam~mX ‘| Am`mo{OV  2018 A§Vaamï´>r` H$m§J«og Am°’$ gob ~m`mobm°Or
(AmB©grgr~r) ‘| 27-31 OZdar,  2018 Ho$ Xm¡amZ gd©loð> nmoñQ>a
àñVwVrH$aU Ho$ {bE grgrE‘~r nwañH$ma

lr amOy Hw$‘ma {eH$mJmo ‘| EEgrAma dm{f©H$ ~¡R>H$ ‘| ^mJ boZo Ho$ {bE 14-18 Aà¡b 2018

 Ho$ Xm¡amZ S>rEgQ>r-EgB©Ama~r g‘W©Z

gwlr em{bZr E B§{S>`Z B§ñQ>rQ>çyQ> Am°’$ gmB§g, ~¢Jbmoa ‘|  6-10  ‘mM© 2018 Ho$ Xm¡amZ
Am`mo{OV B§S>mo- ỳEg gå‘obZ ‘| pñà§Ja àH¥${V gd©loð> nmoñQ>a nwañH$ma
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ì¶m»¶mZ, ~¡R>H$, H$m¶©embm d
AÝ¶ ‘hËdnyU© H$m¶©H«$‘
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ì¶m»¶mZ

A{V{W ì`m»`mZ H$m erf©H$    {XZm§H$

S>m° ñdê$n am°¶ Mm¡Yar nm¡Ym| ‘| {hQ>oamo Q´mB‘o[aH$ Or àmoQ>rZ {g¾qbJ 09.05.2017

S>moZmëS> S>¡Z’$moQ>© ßbm§Q> gmB§g g|Q>a
ñQ>o. bwBg, {‘gm¡ar, 63132, ¶yEgE

  S>m°. dfm© qgh, ’¡$H$ëQ>r Am°’$ dåg© E§S> ~½g  : E Q>ob Am°’$ g|qgJ E§S> gdm©Bdb 17.05.2017

{S>nmQ>©‘|Q> Am°’$ ‘m°br³¶yba >

[aàmoS>³eZ, S>odbn‘|Q> E§S> OoZo{Q>³g
B§{S>¶Z B§ñQ>rQ²>¶yQ> Am°’$ gmB§g
~¢Jbmoa$

S>m°. AaqdX a§JZ $WoamZm°[ñQ>Šg - Qy> ~r Am°a Zm°Q> Qy> ~r? 07.06.2017

A{gñQ>oÝQ> àmo’$oga
{S>nmQ>©‘|Q> Am°’$ ~m¶mo‘o{S>H$b
BÝOr{Z¶[a¨J, AmB© AmB© Q>r,
h¡Xam~mX

S>m°. gwàrV g¡Zr -MAR-EgAmoEŠg-AmaAmo~r {Z‘m‘H$ Ho$ ‘mÜ‘‘ go B©. H$mobmB© ‘| 12.06.2017

B§{S>¶Z B§ñQ>rQ²>¶yQ> Am°’$ Q>o³Zmobm°Or Am§V[aH$ E§Q>r~m‘mo{Q>H$ à{VamoY H$s J{VerbVm
‘wå~B©

S>m°. ES>dS>© Eb. {Ìå~bo d¡{œH$ H¢$ga AZwg¨YmZ Ho$ {bE àmW{‘H$VmE§ 11.07.2017

S>m¶ao³Q>a
g|Q>a ’$m°a ½bmo~b hoëW (grOrEM)
ZoeZb g|Q>a B§ñQ>rQ²>¶yQ>, EZAmB©EM

S>m°. à{V^m ~moJm H$m‘V ZdmMma Am¡a CÚ{‘Vm H$mo ~‹T>mdm XoZo Ho$ {bE gobwba 02.08.2017

gr{Z¶a àmoJ«m‘ ‘¡ZoOa B§Q>aàoÝ¶moa{en Am¡a AmpÊdH$ ßboQ>’$m‘m] Ho$ {bE H|$Ð (gr-grEE‘nr)
gr H¡$ån ~¢Jbmoa Am¡a BgHo$ à`mg

S>m°. ~m~y aoS²>S>r OoEZ A§V: H$mo{eH$s` {b{nS> ~y§Xm| Ho$ bmoS> ào[aV ~b ‘) 10.08.2017

¶y{Zd{g©Q>r Am°’$ H¡${b’$mo{Z©¶m AZwHy$bZ Ho$ nrN>o AmpÊdH$ V§Ì E
Ba{dZ grE, ¶yEgE

lr Hw$emJ«m ~§gb à{VajmË‘H$ ñd g{hîUwVm H$m Wm`{‘H$ àoaU: 16.08.2017

{S>nmQ>©‘|Q> ‘mBH«$mo~m¶mobm°Or E§S> EAmB©AmaB© Am¡a CgHo$ gh`mo{J`m| H$s ŷ{‘H$m
  Bå¶wZmobm°Or hmd©S>© ‘o{S>H$b ñHy$b,
  ~yñQ>Z E‘E, ¶yEgE
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A{V{W ì`m»`mZ H$m erf©H$    {XZm§H$

S>m°.g~arZmWZ amYmH¥$îUZ H¢$ga Ho$ nyao OrZmo‘ ‘| CËn[adVu à{H«$`mAm| Am¡a 17.08.2017

B§ñQ>rQ²>¶yQ> ’$m°a [agM© BZ ~m¶mo MmbH$ CËn[adV©Z H$m b¢S>ñHo$n
‘o{S>{gZ (AmB©Ama~r ~ma{gbmoZm)

  ñnoZ

S>m°. gVre Hw$‘ma ‘wZJm‘w[a nr 53 dÝ¶ àH$ma Ho$ Q>çy‘a H$s àJ{V Am¡a {M{H$Ëgm 22.08.2017

A{gñQ>|Q> àmo’o$ga ‘| {hQ>oamoH«$mo‘¡{Q>Z H$s ŷ{‘H$m H$mo g‘PZm
{S>nmQ>©‘|Q> Am°’$ Am|H$mobm°{OH$b
gmB§g AmBHo$hZ ñHy$b Am°’$ ‘o{S>{gZ
EQ> ‘mC§Q> g¡Zr, ‘mC§Q> g¡Zr ñHy$b
Am°’$ ‘o{S>{gZ, Ý¶y ¶m°H©$, EZdm¶,
¶yEgE

S>m°. ‘YwgwYZ adrÝÐZ AmpÊdH$ Monoam°Ýg Am¡a ‘moQ>g© : àmo{Q>`moñQ>m{gg go 01.09.2017

nmoñQ>-S>m°³Q>ab ’¡$bmo Monoam°Ýg VH$
¶y{Zd{g©Q>r Am°’$ {‘{eJZ ‘o{S>H$b
ñHy$b ¶yEgE

S>m°. am‘Hw$‘ma gmå~m{gdZ Xmohar g¨̂ m{dV ‘m§gno{e`m| / öX` àOZH$m| ‘| 17.10.2017

B§ñQ>rQ>²¶yQ> ’$m°a ñQ>o‘ gob ~m¶mobm°Or {dH$mgerb g¨Ho$Vm| H$mo Xmo~mam ßby[anmoQ>|Q> ñQ>o‘ gob
E§S> [aOZao{Q>d ‘o{S>{gZ (BZñQ>o‘) ôX^md H$mo Xmo~mam ewê$ H$aZm
~¢Jbmoa

S>m°. lram‘¡æ¶m EZ J§Jßnm Vmn‘mZ d¥{Õ Am¡a ajm à{V{H«$`mAm| Ho$ Vmn‘mZ 23.10.2017

nmoñQ> S>m°³Q>ab gmB§Q>rñQ>$ ‘Ü`ñW {d{Z`‘Z
{S>nmQ>©‘|Q> Am°’$ gob E§S> S>odbn‘|Q>b
~m¶mobm°Or Om°Z BZog g|Q>a Zm°{d©M
EZAma4 7¶yEM ¶yZmB{Q>S> qH$JS>‘

S>m°. eŵ mH$a Ho$ nr ~bmËH$ma Am¡a `m¡Z qhgm H$m gm‘Zm H$aZm 07.11.2017

’$°ma|{gH$ {’${O{e¶Z
EZEMEg Q>ogmBS> E§S> nw{bg
ñH$m°Q>b¢S>, S>w§Sr, ¶yHo$$

S>m°. ¶moJoe Eg emoMo ñdmñÏ` Am¡a ~r‘mar ‘| ‘mZd gyú‘Ord : 08.12.2017

ZoeZb g|Q>a ’$m°a gob gmB§g ^maVr` n[aàoú`
(EZgrgrEg) nwUo

àmo’o$ga Jo{~«̀ b em’$© ~‹T>mo `m b‹S>mo? H¡$go BZmo{gQ>m°b nm`amo’$m°ñ’o$Q> nm¡Ym| H$s 08.12.2017

{S>nmQ>©‘|Q> Am°’$ ßbm§Q> Ý¶y{Q´>eZ ajm H$mo {Z §̀{ÌV H$aVo h¢
¶y{Zd{g©Q>r Am°’$ ~moZ, O‘©Zr$

§
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$

A{V{W ì`m»`mZ H$m erf©H$    {XZm§H$

S>m° ào‘ H$m¡eb agm‘Z {dkmZ 2017 ‘| Zmo~ob nwañH$ma- g‘mYmZ ‘| 11.12.2017

g|Q>a ’$m°a S>rEZE q’$Ja qàqQ>J E§S> O¡d-AUwAm| Ho$ Cƒ g¨H$ën g¨aMZm {ZYm©aU Ho$ {bE
S>m¶¾mopñQ>H (grS>rE’$S>r)$, H«$m‘mo-BboŠQ´m°Z ‘mBH«$moñH$monr (H«$m‘mo-B©E‘) {dH${gV
h¡Xam~mX H$aZo Ho$ {bE

S>m°. ‘ZmoO Ho$ ^Q> H¢$ga Am¡a M‘mnM‘ {dH$ma: Omar H$m‘m] H$m EH$ 08.02.2018

gmB§{Q>ñQ>  Or E§S> S>rZ (AH¡$S>{‘³g) qghmdbmoH$Z
ZoeZb g|Q>a ’$m°a gob gmB§g
(EZgrgrEg)$, nwUo

S>m°. gm§~m{gd amd Xm‘mamOw nm°brOo{ZH$ ~r‘m[a`m| Ho$ {bE {ZXmZ Am¡a àmo¾m°H$pñQ>H$ $ 23.03.2018

àmo., ¶y{Zd{g©Q>r Am°’$ Aë~Qm©, ‘| b§~r AZXoIr O‘©bmBZ S>rEZE H$s dmngr
H$ZmS>m
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A{V{W ì`m»`mZ H$m erf©H$    {XZm§H$

S>m°. Á¶moËgZm YdZ q¹$g|Q> OrZmo‘ : ~¡b|qgJ Am°ßeZ, E§Q>r{gnoqQ>J M|O 26.04.2017

grEgAmB©Ama - g|Q>a ’$m°a
goë¶yba EÊS> ‘m°br³¶yba
~m¶mobm°Or, h¡Xam~mX E§S> B§ñQ>rQ²>¶yQ>
’$m°a ñQ>o‘ goëm ~m¶mobm°Or E§S>
[aOZao{Q>d ‘o{S>{gZ, ~¢Jbmoa

S>m°. ê$n ‘{bH$ E ’¡$Q>r ñQ>moar 17.05.2017

Egmo{gEQ> àmo’o$ga
{S>nmQ>©‘|Q> Am°’$ ~m¶mobm°{OH$b
gmB§goO Q>rAmB©E’$ma-‘wå~B©

S>m°. nmW© ‘Ow‘Xma BZ gM© Am°’$ X S´>mBdg© 12.09.2017

ZoeZb B§ñQ>rQ²²>¶yQ> Am°’$
~m¶mo‘o{S>H$b OrZmo{‘³g,
H$mobH$mVm

H$m`©H«$‘ ""‘mñQ>a go OmZ|'' Ho$ VhV ì`m»`mZ
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H$m`©H«$‘ {XZm§H$

‘hËdnyU© H$m ©̀H«$‘

A§Vaamï´>r` `moJ {Xdg 21.06.2017

ñdV§ÌVm {Xdg 15.08.2017

gX^mdZm {Xdg H$m AdbmoH$Z 18.08.2017

19dt AmaEnr - EgEgr ~¡R>H$ 29.08.2017

Am¡a 30.08.2017

ỳ{ZH$moS> gm°âQ>dò a na qhXr H$m ©̀embm 04.09.2017

qhXr {Xdg (nIdm‹Sm>) 14.09.2017

AmB©AmB©EgE’$ - 2017 Am¶moOZ 13.10.2017

EZAmB©AmB© gå‘obZ hm°b, ZB© {X„r ‘| 36 dt grS>rE’$S>r {dÎm g{‘{V 24.10.2017

H$s ~¡R>H$

gVH©$Vm OmJê$H$Vm gámh, 2017 H$m AdbmoH$Z$ 30.10.2017

S>r~rQ>r, ZB© {Xëëmr ‘| grS>rE’$S>r ^dZ g{‘{V H$s ~¡R>H$ 06.11.2017

S>r~rQ>r, ZB© {Xëëmr ‘| grS>rE’$S>r emgr n[afX g{‘{V H$s 43dt ~¡R>H$ 07.11.2017

JUV§Ì {Xdg g‘mamoh 26.01.2018

$ehrX {Xdg H$m nd© 30.01.2018

amï´>r` CËnmXH$Vm gámh g‘mamoh 12-18 ’$adar 2018

grS>rE’$S>r, h¡Xam~mX Am¡a Egdrnr ZoeZb nw{bg AH$mX‘r, h¡Xam~mX 22.03.2018

Ho$ ~rM g‘Pm¡Vm kmnZ

grS>rE’$S>r, Cßnb ‘| Am`mo{OV 27dt grS>rE’$S>r ^dZ g{‘{V 23.03.2018

H$s ~¡R>H$

grS>rE’$S>r, Cßnb ‘| Am`mo{OV 37 dt grS>rE’$S>r {dÎm g{‘{V 23.03.2018

H$s ~¡R>H$
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gr S>r E’$ S>r H$‘©Mm[a¶m| H$s
{dXoemo§ ‘| à{V{Z¶wp³V
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AZwb½ÝmH$ -1

01.04.2017 go 31.03.2018 VH$ H$s Ad{Y Ho$ Xm¡amZ à{V{Z ẁ{º$`m§o na
{dXoe OmZo dmbo H$‘©Mmar gXñ¶m| H$s gyMr

H«$. H$‘©Mmar H$m Xm¡ao H$s Ad{Y Xm¡ao H$m ñWmZ Am¡a CÔoí`
g§. Zm‘ Am¡a nX

1.   S>m°. a§OZ goZ  25.06.2017 30.06.2017 ¶yEgE :
  ñQ>m’$ d¡km{ZH – VI ¶yEgE OmZo Ho$ {bE da‘m|Q AH$mX‘r, g¡ŠgQ>Z
   Am¡a à^mar-{ZXoeH$ ZXr, da‘m|Q>, A‘o[aH$m ‘| 25-30 OyZ, 2017(‘mÌm

Ad{Y H$mo N>mo‹S>H$a) Ho$ Xm¡amZ Am¶mo{OV
“àmoHo$[a¶mo{Q>H$ Q´m§g{H«$ßeZ Ho$ V§Ì Am¡a {d{Z¶‘Z”
na E’$EEgB©~r J«rî‘H$mbrZ gå‘obZ ‘| ^mJ {b¶m

2.   S>m°. ‘wabr YaZ ~mî¶‘  12.04.2018 24.04.2018 {eH$mJmo :
  ñQ>m’$ d¡km{ZH – VI (i) Zm°W©doñQ>Z© ¶y{Zd{g©Q>r, {eH$mJmo ‘| 13.04.2018

H$mo AnZo gh¶moJr Ho$ gmW Xm¡am {H$¶m&
(ii) {eH$mJmo ‘| 14-18 Aà¡b, 2018 Ho$ Xm¡amZ
“A‘o[aH$Z H¢$ga AZwg¨YmZ g¨K (EEgrAma) dm{f©H$
~¡R>H$ 2018” ‘| ^mJ {b`m Am¡a AnZo H$m ©̀ H$mo
àñVwV {H$`m&
(iii) Ca~mZm - M¢{n‘Z ‘| 19-23 Aà¡b, 2018
Ho$ Xm¡amZ B{bZmoBg {dœ{dÚmb¶ ‘| AnZo gh¶moJr
Ho$ gmW Xm¡am {H$¶m&
(iv) B{bZmoBg {dœ{dÚmb¶‘ Ho$ ñWmZ na 19-23

Aà¡b, 2018 Ho$ Xm¡amZ n|{gëdo{Z¶m {dœ{dÚmb¶,
{’$bmS>opë’$¶m H$m Xm¡am {H¶m&

3.   S>m°. g§Ord Imogbm  10.09.2017 15.09.2017 OmnmZ :
  ñQ>m’$ d¡km{ZH – VI $OmnmZ Ho$ hmo̧ $mBS>mo, Q>m°‘mH$mo‘mB© ‘| 12-13 {gV§~a,

2017 Ho$ Xm¡amZ “12dt E{e`mB© E{nOrZmo{‘Šg
~¡R>H$- 2017”  na EH$ dmVm© Xr&

4.   S>m°. AmH$me a§OZ  15.11.2017 21.11.2017 nwV©Jmb :
  ñQ>m’$ d¡km{ZH – VI E[a¨gram, nwV©Jmb ‘| 15-21 Zd§~a, 2017  Ho$ Xm¡amZ

àmo{Q>`moñQ>m{gg B©E‘~rAmo H$m ©̀embm ‘| ^mJ boZo Ho$
{bE 17-21 Zd§~a, 2017  Ho$ Xm¡amZ nwV©Jmb H$m
Xm¡am {H$`m&

5.   S>m°. ê$qnXa H$m¡a   22.04.2017 27.04.2017 ñnoZ :
    ñQ>m’$ d¡km{ZH – VI 22-27 Aà¡b, 2017 Ho$ Xm¡amZ ñnoZ OmZo Ho$ {bE §̀J

gmB§{Q>ñQ ZoQ>d{Hª$J (dmB©EgEZ)2017 -A§S>añQ>|H$qS>J
bmB’$  24-25 Aà¡b, 2017 Ho$ Xm¡amZ grAmaOr,
~m{g©bmoZm, ñnoZ ‘| EH$ àñVwVrH$aU ‘| ^mJ {b`m$
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6.   S>m°. A{œZ ~r Xbmb   17.05.2017 21.05.2017 ê$g :
    ñQ>m’$ d¡km{ZH – VI 17-21 ‘B©, 2017  Ho$ Xm¡amZ ‘m°S>b Ho$ ê$n ‘| Xwb©̂

~r‘m[a`m| ‘| hmb H$s àJ{V (AmaEAma 2017) na
nhbo A§Vaamï´>r` H$m ©̀embm ‘| ^mJ boZo Ho$ {bE 18-

20 ‘B©, 2017 Ho$ Xm¡amZ ê$g H$m Xm¡am {H$`m&

7.   S>m°. Xod¶mZr hëXa   31.03.2017 12.04.2017 ¶yEgE :
    ñQ>m’$ d¡km{ZH – V (i) gm§Vm ’o$, Ý ỳ ‘¡pŠgH$mo, ỳEgE ‘| S>rEZE

à{VH¥${V Am¡a nwZ‘y©ë`m§H$Z na ~¡R>H$ Ho$ gmW
AmZwd§{eH$ ApñWaVm Am¡a S>rEZE Om°B§Q> H$s ‘aå‘V
na 02-06 Aà¡b, 2017 Ho$ Xm¡amZ H$sñQ>moZ g¨Jmoð>r ‘|
^mJ {b`m&

(ii) EZAmB©EMS>rS>r, EZAmB©EM, ~oWoñS>m ‘|
10.04.2017  H$mo EH$ ì`m»`mZ {X`m&

8.   S>m°. EZ ‘YwgyXZ aoS²>S>r   17.09.2017 19.07.2017 WmBb¢S> :
  ñQ>m’$ d¡km{ZH – V g|Q´b B§ñQ>rQ>çyQ> Am°’$ ’$moa|{gH$ gmB§g grAmB©E’$Eg),

Ý¶m‘ ‘§Ìmb‘, nÅ>m¶m, WmBb¢S> ‘| Am¶mo{OV ‘mZd
àdmgZ ‘| ’$moa|{gH$ ‘wÔo na E{e¶m-àem§V ‘o{S>H$mo-
brJb Egmo{gEeZ (EnrE‘EbE) dm{f©H$ ~¡R>H$ Am¡a
aoS> H«$m°g (AmB©grAmagr) joÌr¶ H$m¶©embm H$s
A§Vaamï´>r¶ g{‘{V ‘| ^mJ {b¶m&

   23.10.2017 31.10.2017 O‘©Zr :
Bdmoë¶yeZar OoZo{Q>Šg {d^mJ, ‘¡Šg ßb¢H$ B§ñQ>rQ>çyQ>
’$m°a Bdmoë¶yeZar E§W«monmobm°Or (E‘nrAmB©-B©drE),
brn{OJ, O‘©Zr ‘| àmo’o$ga ‘mH©$ ñQ>moZqH$½g H$s
à¶moJembm ‘| A{V{W d¡km{ZH$ Ho$ ê$n ‘| AZwg¨YmZ
H$aZo Ho$ {bE ‘¡Šg ßb¢H$ gmogmBQ>r, O‘©Zr Ûmam ‘¡Šg
ßb¢H$ nmQ>©Za J«wn àmoJ«m‘ (E‘nrnrOrnr) Ho$ ^mJ Ho$
ê$n ‘| grS>rE’$S>r Am¡a E‘nrAmB©-B©drE Ho$ ~rM àmo.
‘mH©$ ñQ>moZqH$J Ho$ nmg H$m¶© hoVw 23.10.2017  go
31.10.2017 VH$ AnZr gmVdt {d{OQ> ‘| O‘©Zr
H$m Xm¡am&

9.   S>m°. amo{hV Omoer   22.06.2017 09.07.2017 ¶yEgE :
  ñQ>m’$ d¡km{ZH – V ^mdr d¡km{ZH$ gh`moJ Ho$ d¡km{ZH$ ~mVMrV Am¡a

joÌm| H$m nVm bJmZo Ho$ {bE 23-24  OyZ, 2017 Ho$
Xm¡amZ {ga¡Š ỳO {dœ{dÚmb` ‘| S>m°. em§VZw ~ZOu go
‘wbmH$mV&

25-30  OyZ, 2017 Ho$ Xm¡amZ ‘mC§Q> hmobrAmoH$ H$m°boO,
gmCW h¡S>br, E‘E, ỳEgE ‘| Am`mo{OV hmoZo Ho$
{bE {ZYm©[aV gobwba {d{dYrH$aU Am¡a gh`moJ Ho$

H«$. H$‘©Mmar H$m Xm¡ao H$s Ad{Y Xm¡ao H$m ñWmZ Am¡a CÔoí`
g§. Zm‘ Am¡a nX
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‘mÜ`‘ go O¡{dH$ D$VH$m| H$s CËnmmXZ Am¡a nwZO©Ý‘
{df` {dH$mg Ord{dkmZ ‘| Jm°S>©Z [agM© gå‘obZ
^mJ {b`m&

S´mogmo{’$bm ‘pñVîH$ Ho$ ‘m‘bo ‘| ‘moQ>o D$VH$ H$s
B‘oqOJ ‘| H§$’$moH$b ‘mBH«$moñH$monr Ho$ {bE A{J«‘ S>oQ>m
{dûcofU Am¡a ñQ>m°‘© Am¡a bmBQ> erQ> ‘mBH«$moñH$monr
H$s g¨̂ mdZm H$m nVm bJmZo hoVw MMm© H$aZo Ho$ {bE
01-03 OwbmB©, 2017 Ho$ Xm¡amZ g¡Z {S>EJmo, grE Ho$
pñH«$ßg [agM© B§ñQ>rQ>çyQ> ‘| S>m° àUd e‘m© Ho$ gmW
~¡RH$&

S>m° J¡ar ñQ¯>b Am¡a CZHo$ g‘yh Ho$ gmW ~¡R>H$ Am¡a
d¡km{ZH$ gh`moJm| H$m nVm bJmZo Ho$ {bE d¡km{ZH$
~mVMrV Ho$ {bE 05.07.2017 H$mo EH$ dmVm©&

06.07.2017 H$mo H$mob§{~`m {dœ{dÚmb`, Ý ỳ̀ m°H©$ ‘|
S>m°. [aMS>© ‘mZ Ho$ gmW ~¡R>H$&

25-30 OyZ, 2017 Ho$ Xm¡amZ ‘mC§Q> hmobrAmoH$ H$m°boO,
X{jU h¡S>br, E‘E, ỳEgE ‘| Am`mo{OV {H$E JE
{ZYm©[aV  gobwba {d{dYrH$aU Am¡a gh`moJ Ho$
‘mÜ`‘ go O¡{dH$ D$VH$m| H$m CËnmmXZ Am¡a nwZO©ZZ
{dH$mg Ord{dkmZ {df` ‘| Jm°S>©Z [agM© gå‘obZ ‘|
^mJ {b`m&

S´mogmo{’$bm ‘pñVîH$ Ho$ ‘m‘bo ‘| ‘moQ>o D$VH$ H$s
B‘oqOJ ‘| H§$’$moH$b ‘mBH«$moñH$monr Ho$ {bE A{J«‘ S>oQ>m
{dûcofU Am¡a ñQ>m° ‘© Am¡a bmBQ> erQ> ‘mBH«$moñH$monr
H$s g¨̂ mdZm H$m nVm bJmZo hoVw MMm© H$aZo Ho$ {bE
01-03 OwbmB©, 2017 Ho$ Xm¡amZ g¡Z {S>EJmo, grE Ho$
pñH«$ßg [agM© B§ñQ>rQ>çyQ> ‘| S>m° àUd e‘m© Ho$ gmW
~¡R>H$&

S>m°. J¡ar ñQ¯>b Am¡a CZHo$ g‘yh Ho$ gmW ~¡R>H$ Am¡a
d¡km{ZH$ gh`moJm| H$m nVm bJmZo hoVw d¡km{ZH$ go
~mVMrV Ho$ {bE 05.07.2017  H$mo EH$ dmVm©&

H$mob§{~`m {dœ{dÚmb`, Ý ỳ̀ m°H©$ ‘|  06.07.2017 H$mo
H$mo S>m°. [aMS>© ‘mZ Ho$ gmW ~¡R>Š&

10.   S>m°. Ama. h[aZmam¶U   06.08.2017 12.08.2017 ¶yEgE :
  ñQ>m’$ d¡km{ZH – III $‘¡{S>gZ, {dñH$m°pÝgZ, ̀ yEgE ‘| 07-11 AJñV, 2017

Ho$ Xm¡amZ Am`mo{OV ~¡ŠQ>r[a`m Am¡a ’o$O Ho$ AmpÊdH$
OoZo{Q>Šg Zm‘H$ EH$ gå‘obZ ‘| ^mJ {b`m&
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grS>rE’$S>r Ho$ g§H$m¶ Ed§ A{YH$mar
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d¡km{ZH$ g‘yh à‘wI (g¨H$m`)
S>m° Xo~merf {‘Ìm
S>m°. a§OZ goZ
S>m°. g¨JrVm ‘wImonmÜ`m`
S>m°. E‘ S>r ~mî`‘
S>m°. g¨Ord Imogbm
S>m°. gwZrb Hw$‘ma ‘ÝZm
S>m°. AmH$me a§OZ
S>m°. ê$qnXa H$m¡a
S>m°. A{œZ ~r Xbmb
S>m°. aíZm ^§S>mar
S>m°. Xod¶mZr hëXa
S>m°. EZ ‘YwgyXZ aoS²>S>r
S>m°. ídoVm Ë`mJr
S>m°. E‘ dr gwã~m aoS²>S>r
S>m°. eŵ Xrn MQ>Ou
S>m°. gaXogmB© A{^OrV A{OV
S>m°. amo{hV Omoer
S>m°. ào‘ qgh H$m¡eb
S>m°. Ama h[aZmam`UZ

AZw~Õ g¨H$m`
S>m°. B© E {g{ÔH$
àmo. Q>r am‘e‘m©
àmo. AZwamYm bmo{h`m
S>m°. aoUw dmYdm
S>m°. àkm a§JZmW
S>m°. eJwZ AJ«dmb

AÝ` g‘yh à‘wI
lr amKd|ÐmMma Oo
gwlr dfm©
gwlr E‘ H${dVm amd

d[aîR> àemg{ZH$ H$‘©Mmar
lr Oo$ g¨Ord amd
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Ho$ÝÐ H$s g{‘{V¶m±
(31.03.2018 VH$)
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grS>rE’$S>r gmogm`Q>r Ho$ gXñ`

1. ‘mZZr` S>m°. hf© dY©Z - AÜ`j

‘mZZr` {dkmZ Ed§ àm¡Úmo{JH$s VWm n¥Ïdr {dkmZ ‘§Ìr

2. S>m°. aoUw ñdê$n - gXñ` (nXoZ)

g{Md, S>r~rQ>r, ZB© {Xëbr

3. ‘hm{ZXoeH$, grEgAmB©Ama, ZB© {Xëbr - gXñ` (nXoZ)

4. ‘hm{ZXoeH$, - gXñ` (nXoZ)

ã¶yamo Am°’$ nw{bg [agM© EÊS> S>odbn‘|Q> (~rnrAma EÊS> S>r)

J¥h ‘§Ìmb`, ZB© {Xëbr

5. g§¶wº$ g{Md Am¡a {dËV gbmhH$ma, S>r~rQ>r, ZB© {X„r - gXñ` (nXoZ)

6. g§¶wº$ g{Md (nrE‘) - gXñ` (nXoZ)

J¥h ‘§Ìmb¶, ZB© {X„r

7. g§¶wº$ g{Md Am¡a H$mZyZr gbmhH$ma, - gXñ` (nXoZ)

{d{Y Am¡a Ý¶m¶ ‘§Ìmb¶, ZB© {X„r

8. àmo. nmW© nr ‘Ow‘Xma - gXñ` (nXoZ)

{ZXoeH$, EZAmB©~rE‘Or, npíM‘ ~§Jmb

d¡km{ZH$ gbmhH$ma g{‘{V Ho$ AÜ¶j, grS>rE’$S>r

9. S>m°. E Ho$ amdV - gXñ` (nXoZ)

{ZXoeH$, S>r~rQ>r, ZB© {X„r

10. àmo. dr Eg Mm¡hmZ - gXñ`

AmB©grOrB©~r, ZB© {Xëbr

11. àmo. Xrnm§H$a MQ>Ou - gXñ`

^maVr¶ {dkmZ g§ñWmZ (AmB©AmB©Eggr), ~¢Jbmoa

12. S>m°. amHo$e Ho$ {‘lm, {ZXoeH$, grgrE‘~r, h¡Xam~mX - gXñ¶

13. S>m°. Xo~merf {‘Ìm - gXñ` g{Md

{ZXoeH$, grS>rE’$S>r, h¡Xam~mX
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grS>rE’$S>r emgr n[afX² Ho$ gXñ`

1. S>m°. aoUw ñdê$n - AÜ`j

g{Md, S>r~rQ>r, ZB© {Xëbr

2. ‘hm{ZXoeH$, grEgAmB©Ama, ZB© {Xëbr - gXñ` (nXoZ)

3. ‘hm{ZXoeH$, - gXñ` (nXoZ)

ã¶yamo Am°’$ nw{bg [agM© EÊS> S>odbn‘|Q>

(~rnrAma EÊS> S>r)

J¥h ‘§Ìmb`, ZB© {Xëbr

4. àmo. nmW© nr ‘Ow‘Xma - gXñ` (nXoZ)

EZAmB©~rE‘Or, npíM‘ ~§Jmb

d¡km{ZH$ gbmhH$ma g{‘{V Ho$ AÜ¶j, grS>rE’$S>r

5. lr ~r AmZ§X, AmB©EEg, - gXñ` (nXoZ)

g§¶wº$ g{Md Am¡a {dËV gbmhH$ma, S>r~rQ>r, ZB© {X„r

6. lr gr nr Jmo¶b - gXñ` (nXoZ)

g§¶wº$ g{Md (àemgZ), S>r~rQ>r, ZB© {X„r

7. g§¶wº$ g{Md (nrE‘) - gXñ` (nXoZ)

J¥h ‘§Ìmb¶, ZB© {X„r

8. g§¶wº$ g{Md Am¡a H$mZyZr gbmhH$ma, - gXñ` (nXoZ)

{d{Y Am¡a Ý¶m¶ ‘§Ìmb¶, ZB© {X„r

9. S>m°. E Ho$ amdV - gXñ` (nXoZ)

{ZXoeH$, S>r~rQ>r, ZB© {X„r

10. àmo. dr Eg Mm¡hmZ - gXñ`

AmB©grOrB©~r, ZB© {Xëbr

11. àmo. Xrnm§H$a MQ>Ou - gXñ`

^maVr¶ {dkmZ g§ñWmZ (AmB©AmB©Eggr), ~¢Jbmoa

12. S>m°. amHo$e Ho$ {‘lm, {ZXoeH$, grgrE‘~r, h¡Xam~mX - gXñ¶

13. S>m°. Xo~merf {‘Ìm - gXñ` g{Md

à^mar {ZXoeH$, grS>rE’$S>r, h¡Xam~mX



185

grS>rE’$S>r AZwg¨YmZ joÌ n¡Zb - d¡km{ZH$ gbmhH$ma g{‘{V Ho$ gXñ`

àmo. nmW© nr ‘Ow‘Xma - AÜ`j

EZAmB©~rE‘Or, npíM‘ ~§Jmb

S>m°. AéU Hw$‘ma amdV - AÜ`j

S>r~rQ>r, ZB© {X„r (S>r~rQ>r à{V{Z{Y)

S>m°. Ho$ nr Eg H$Vm© - gXñ¶

grE’$EgEb, h¡Xam~mX (E‘EME Zm‘m§{H$V)

S>m°. ‘Zrfm ‘oS>H$B©H$a - gXñ¶

ZoeZb B§ñQ>rQ²>¶yQ> Am°’$ Bå¶wZmo{h‘oQ>mobm°Or, ‘wå~B©

(AmB©grEAma$à{V{Z{Y)

S>m°. Ho$ dr ^Q>²Q> - gXñ`

EZ~rnrOrAma, ZB© {X„r (AmB©grEAma$à{V{Z{Y)

S>m°. W§JamO> - gXñ`

grgrE‘~r,h¡Xam~mX (grgrE‘~r$à{V{Z{Y)

àmo. lram‘ am‘ñdm‘r - gXñ`

AmB©AmB©Eggr. ~¢Jbmoa

àmo. ~r Ho$ Woë‘m - gXñ`

{X„r {díd{dÚmb¶ (X{jU n[aga), ZB© {X„r

àmo. S>m°. g¡¶X E hgZ¡Z - gXñ`

Om{‘¶m h‘XX©, ZB© {X„r

S>m°. g‘Z h~r~ - gXñ`

grS>rAmaAmB©, bIZD$

S>m°. H¥$fmZw ao - gXñ`

Q>rAmB©E’$Ama, ‘wå~B©
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àmo. Vng Hw§$Sw> - gXñ`

OoEZgrEEgAma, ~¢Jbmoa

S>m°. AZwamJ AJ«dmb - gXñ`

AmB©OrAmB©~r, ZB© {X„r

S>m°. Xo~merg ‘moh§Vr - gXñ¶

EZAmB©AmB©, ZB© {X„r

S>m°. e§H$a Zmam¶U - gXñ`

grgrE‘~r, h¡Xam~mX

àmo. C‘oe dmîU©o¶ - gXñ¶

AmB©AmB©Eggr, ~¢Jbmoa

S>m°. O¶m {edñdm‘r Ë¶mJr - gXñ¶

Eåg, ZB© {X„r

S>m°. Cfm {dO¶amKdZ - gXñ¶

AmB©AmB©Eggr, ~¢Jbmoa

S>m°. em§VZw Mm¡Yar - gXñ`

AmB©OrAmB©~r, ZB© {X„r

àmo. dr. ZmJamOm - gXñ`

OoEZgrEEgAma, ~¢Jbmoa

S>m°. a§OZ goZ - gXñ¶ g{Md

à^mar {ZXoeH$, grS>rE’$S>r, h¡Xam~mX
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{dÎm g{‘{V H$s g§aMZm

S>m°. dr Eg Mm¡hmZ AÜ¶j
A{V{W d¡km{ZH$,
B§Q>aZoeZb g|Q>a ’$m°a OoZo{Q>³g B§{OrZ¶[a¨J EÊS>
~m¶moQ>o³Zmobm°Or (AmB©grOrB©~r)
AmB©grOrB©~r n[aga,
AéUm Amg’$ Abr ‘mJ©, ZB© {X„r-110067

S>m°. Xrnm§H$a MQ>Ou gXñ¶
AÜ¶j
‘m°br³¶yb ~m¶moo{’${O³g ¶y{ZQ>,
B§{S>¶Z B§ñQ>rQ²>¶yQ> Am°’$ gmB§g,
~¢Jbmoa>-560012

g§¶wº$ g{Md Am¡a {dÎmr¶ gbmhH$ma gXñ¶
O¡d àm¡Úmo{JH$s {d^mmJ
{dkmZ Am¡a àm¡Úmo{JH$s ‘§Ìmb¶,
ãbm°H$-2, 7 Vb, grOrAmo H$m°åßbo³g, bmoXr amoS>
ZB© {X„r-110003

S>m°. E Ho$ amdV gXñ¶
{ZXoíH$,
O¡d àm¡Úmo{JH$s {d^mJ
{dkmZ Am¡a àm¡Úmo{JH$s ‘§Ìmb¶,
ãbm°H$-2, 6 Vb, grOrAmo H$m°åßbo³g, bmoXr amoS>
ZB© {X„r-110003

lr E nr amd gXñ¶
E’$EAmo
grgrE‘~>r, h¡Xam~mX

S>m° Xo~merf {‘Ìm gXñ`

{ZXoeH$, grS>rE’$S>r, h¡Xam~mX

lr B© dr amd gXñ`-g¨`moOH

à^mar {dÎmr¶ gbmhH$ma$,grS>rE’$S>r

lr Q>r A{^foH$ {deofm Am‘§{ÌV $
boIm A{YH$mar, grS>rE’$S>r
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g§ñWmJV O¡d gwajm g{‘{V (AmB©~rEggr) Ho$ gXñ¶

1. S>m°. g¨JrVm ‘wImonmÜ`m`, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - AÜ¶j

2. S>m°. AaqdX Hw$‘ma, àYmZ d¡km{ZH$, grgrE‘~r - S>r~rQ>r Zm{‘{V

3. S>m°. aíZm ^§S>mar, ñQ>m’$ d¡km{ZH$-V, grS>rE’$S>r - gXñ¶ g{Md

4. S>m°. H¥$îUmdoUr {‘lm, Egmo. àmoñmoga, O¡d agm¶Z {d^mJ - ~mh²¶ {deofk

EgEbEñm, h¡Xam~mX ¶y{Zd{g©Q>r, h¡Xam~mX

5. S>m°. ApídZ S>r Xbmb, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - O¡d gwajm A{YH$mar

6. S>m°. E‘ S>r ~mî¶‘, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - Am§V[aH$ {deofk

7. S>m°. g§Ord Imogbm, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - Am§V[aH$ {deofk

8. S>m°. ê$[n§Xa H$m¡a, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - Am§V[aH$ {deofk
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`m¡Z CËnr‹S>Z {eH$m`V g{‘{V Ho$ gXñ`

1. S>m°. g§JrVm ‘wImonmÜ¶m¶, ñQ>m’$ d¡km{ZH$-VI - AÜ¶j

2. S>m°. ê$[n§Xa H$m¡a, ñQ>m’$ d¡km{ZH$-VI, - gXñ¶

3. lr Oo g§Ord amd, à‘wI-àemgZ - gXñ¶

4. gwlr dr ZmJ g¡bOm, VH$ZrH$s A{YH$mar$-II - gXñ`

5. gwlr E‘ dr gwH$Ý¶m, VH$ZrH$s A{YH$mar$-II - gXñ`

6. lr E‘EgE O‘m± ImZ, AZŵ mJ A{YH$mar - gXñ`

7. gwlr nr O‘wZm, J«må`m [agmog© g|Q>a ’$m°a {d‘oZ - gXñ`

(EH$ J¡a gaH$mar g¨JR>Z H$m à{V{Z{YËd)
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g§ñWmJV ~m¶moE{W³g g{‘{V Ho$ gXñ¶

1. àmo. Or ~r aoS²>S>r - AÜ¶j

¶y{Zd{g©Q>r H$m°boO Am°’$ bm°, Cñ‘m{Z¶m ¶y{Zd{g©Q>r, h¡Xam~mX

2. àmo. erbm àgmX - gXñ¶
Egmo{gEQ> àmo., joÌr¶ AÜ¶¶Z H|$Ð,
ñHy$b Am°’$ gmoeb gmB§g, h¡Xam~mX {díd{dÚmb¶

3. S>m°. ‘hVm~ Eg ~m‘Or, Eo‘o[aQ>g gmB§{Q>ñQ>, - gXñ¶

S>§Jmo[a¶m M¡[aQ>o~b Q´>ñQ>, h¡Xam~mX

4. lr‘Vr A{‘Vm H$ñ~oH$a - gXñ¶

drnr>, {S>bmoBQ> H§$gpëQ>¨J B§{S>¶m àm. {b.

AmaE‘OoS>, hmBQ>oH$ {gQ>r, h¡Xam~mX

5. S>m°. E‘ S>r ~mî¶‘, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - gXñ¶

6. S>m°. g§Ord Imogbm, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - gXñ¶

7. S>m°. ApídZ ~>r Xbmb, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - gXñ¶ g{Md
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grS>rE’$S>r ^dZ {Z‘m©U g{‘{V Ho$ gXñ`

1. àmo. dr Eg Mm¡hmZ - AÜ`j

Oogr ~mog AÜ òVm (S>rEgQ>r),

à{V{ð>V O¡d àm¡Úmo{JH$s, AZwg¨YmZ àmo’o$ga, ¶yOrgr, ZB© {X„r

2. g῭ wº$ g{Md (àemgZ) - gXñ`

S>r~rQ>r, ZB© {X„r

3. S>m° Xo~merf {‘Ìm - gXñ`

{ZXoeH$, grS>rE’$S>r, h¡Xam~mX

4. lr Oo g¨Ord amd - gXñ`

à‘wI-àemgZ, grS>rE’$S>r, h¡Xam~mX

5. lr B© dr amd - gXñ`

{dÎm Am¡a boIm A{YH$mar,

grS>rE’$S>r, h¡Xam~mX

6. lr dr EM amd - gXñ¶

nyd© d[aîR> nam‘e©XmVm

EZAmB©E~r,  h¡Xam~mX

7. lr amKd|ÐH$a ÁdmEg - gXñ`-g¨`moOH

à^mar B§Or{Z`[a¨J,

grS>rE’$S>r, h¡Xam~mX
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grS>rE’$S>r à~§YZ g{‘{V Ho$ gXñ¶

1. {ZXoeH$ - AÜ¶j
2. S>m°. a§OZ goZ, EgEg -> VII - gXñ¶

3. S>m°. g§JrVm ‘wImonmÜ¶m¶, EgEg-VI - gXñ¶ (2 df© H$s Ad{Y Ho$ {bE)

4. S>m°. A{^OrV E gaXogmB©, EgEg-IV - gXñ¶ (2 df© H$s Ad{Y Ho$ {bE)
5. à^mar - {dÎm Am¡a boIm - gXñ¶
6. à‘wI - àemgZ - gXñ¶ g§¶moOH$
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gyMZm A{YH$ma A{Y{Z¶‘, 2005 H$m n[anmbZ
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~OQ> Ed§ {dÎm
Budget and Finance
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð, h¡Xam~mX 

~OQ> Ed§ {dÎm 2017-18

{Z{Y¶m| Ho$ òmoV

H|$Ð Ho$ {dÎmr¶ g§gmYZ, g§ñWmZ ×mam {H$E JE dm{f©H$ ~OQ> àjonm| Ho$ à{V O¡d àm¡Úmo{JH$s {d^mJ, ^maV gaH$ma 
×mam àXmZ {H$E JE AmYma^yV ¶moOZm ghm¶Vm-AZwXmZ h¢& AÝ¶ g§gmYZ {d{dY amï´>r¶ Ed§ A§Vaamï´>r¶ A{^H$aUm| 
×mam àXmZ {H$E JE AZwg§YmZ AZwXmZ Am¡a grS>rE’$S>r ×mam Xr JB© godmAm| Ho$ ê$n ‘| h¢& AmYma^yV AZwXmZm| 
Ho$ KQ>H$, ¶moOZm (AmdVu), Omo {H$ A{Zdm¶© ê$n go doVZ, àMmbZ ì¶¶ Am{X na ì¶¶m| Ho$ {bE Am¡a ¶moOZm 
(AZmdVu), CnñH$a, Adg§aMZm Ed§ gmO gm‘mZ Am{X Ho$ H$maU hmoZo dmbo IM© Ho$ {bE h¢&

df© 2017-18 Ho$ Xm¡amZ àm{á¶m§

I. 2017-18 Ho$ Xm¡amZ {Z{Y¶m| H$m AZwà¶moJ (¶moOZm ghm¶Vm-AZwXmZ)  

II. 2017-18 Ho$ Xm¡amZ {Z{Y¶m| H$m AZwà¶moJ (~mhar n[a¶moOZmE§)

{ddaU am{e bmIm| ‘| à{VeVVm - %
¶moOZm ghm¶Vm-AZwXmZ 4390.00 78.71

àm¶mo{OV n[a¶moOZmE§ 863.26 15.48

grS>rE’$S>r godmE§ 60.19 1.08

{d{dY àm{á¶m§ 263.43 4.73

¶moJ 5576.88         100.00

H«$‘ g§. {ddaU am{e bmIm| ‘| à{VeVVm - %
1 AmdVu

ghm¶Vm-AZwXmZ - doVZ 1536.84 34.48

ghm¶Vm-AZwXmZ -gm‘mÝ¶ 1869.00 41.93

¶moJ 3405.84 76.41

2 AZmdVu

ghm¶Vm AZwXmZ - ny§OrJV 1051.77 23.59

¶moJ 1051.77 23.59

Hw$b ¶moJ 4457.61 100.00

H«$‘ g§. {ddaU am{e bmIm| ‘| à{VeVVm - %
1 AmdVu

doVZ 270.61 36.87

gm‘mÝ¶ 395.51 53.89

¶moJ 666.12 90.76

2 AZmdVu 

ny§OrJV 67.86 9.24

¶moJ 67.86 9.24

Hw$b ¶moJ 733.98 100.00
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boIm narjH$ H$s [anmoQ>©
Auditor’s Report
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boImnarjH$ H$s [anmoQ>©

{XZm§H$ : 10-10-2018

{ZXoeH$,

S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð, 
Cßnb, h¡Xam~mX - 500 039 

h‘Zo S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð, h¡Xam~mX Ho$ 31 ‘mM© 2018 VH$ Ho$ g§b¾ VwbZ nÌ Am¡a Cgr {XZm§H$ 
H$mo g‘má df© Ho$ {bE g§b¾ Am¶ Ed§ ì¶¶ boIm H$s boImnarjm H$s h¡& ¶o {dÎmr¶ {ddaU g§JR>Z à~§Y H$s 
{Oå‘oXmar h¡& h‘mam CÎmaXm{¶Ëd h‘mar boImnarjm Ho$ AmYma na BZ {dÎmr¶ {ddaUm| na EH$ am¶ ì¶º$ H$aZm 
h¡& 

h‘ [anmoQ>© H$aVo h¢ {H$ :
1. h‘Zo g^r gyMZm Ed§ ñnï>rH$aU àmá {H$E h¢ Omo h‘mar OmZH$mar Ed§ {dídmg Ho$ AZwgma, h‘mar boImnarjm 

Ho$ à¶moOZ Ho$ {bE Amdí¶H$ Wo&
2. h‘mar am¶ ‘|, g§JR>Z Zo dV©‘mZ {d{Y ×mam Ano{jV boIm ~{h¶m§ aIr h¢ Omo {H$ h‘mar ~{h¶m| H$s Om§M 

go {XImB© XoVm h¡&
3. Bg [anmoQ>© go g§~§Y aIZodmbm VwbZ nÌ VWm Am¶ Ed§ ì¶¶ boIm boIm ~{h¶m| Ho$ gmW gh‘{V ‘| h¡&
4. (H$) H|$Ð Zo ZH$X Ho$ AmYma na boImAm| H$m aI-aImd {H$¶m h¡&
      (I) H|$Ð {d{dY amï´>r¶ Ed§ A§Vaamï´>r¶ A{^H$aUm| go ~mhar AZwXmZ {d{eï> AZwg§YmZ J{V{d{Y¶m| Ho$ {bE 

àmá H$aVm h¡& D$nar ì¶¶m| H$s A{YH$V‘ Om¶O gr‘m H$s am{e H$mo Ü¶mZ ‘| boZo Ho$ níMmV² Am¡a {dÎmr¶ 
df© Ho$ Xm¡amZ VËg§~{YV n[a¶moOZmAm| Ho$ AZw‘mo{XV ~OQ> AmH$bZm| Am¡a ì¶¶ Ho$ AmYma na ^r D$nar 
ì¶¶m| H$mo Am~§{Q>V H$aZo Am¡a grS>rE’$S>r Ho$ ì¶¶ H$mo {d{^Þ n[a¶moOZmAm| H$mo A§V[aV H$aZo H$s H|$Ð 
H$s EH$ Zr{V h¡&  

5. h‘mar am¶ ‘| Am¡a h‘mar gyMZm Ed§ h‘| {XE JE ñnï>rH$aUm| Ho$ AZwgma Cº$ VwbZ nÌ VWm Am¶ Ed§ ì¶¶ 
boIm CgHo$  D$na Xr JB© {Q>ßnUr Ho$ gmW {‘bmH$a n‹T>Zo na ¶Wm Ano{jV VarHo$ ‘| Amdí¶H$ gyMZm XoVm 
h¡ Am¡a EH$ VÏ¶mË‘H$ Ed§ {ZîH$nQ>r {MÌ àñVwV H$aVm h¡&

 (H$) A~ VH$ `h 31 ‘mM© 2018 Ho$ VwbZ nÌ go g¨~§{YV h¡ Am¡a
 (I) A~ VH$ `h 31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE ì`` go A{YH$ Am` Ho$ Am` Am¡a ì`` ImVo H$s 

A{V[aŠV am{e go g¨~§{YV h¡&
              

              H¥$Vo ~r. nwê$fmoÎm‘ E§S> H§$.
        gZXr boImH$ma

                                                         n§OrH$aU g¨. 002808S

                                                                                                     (M. gË¶Zmam¶U)
                                                                                                   gXñ`Vm g¨.19092

ñWmZ : h¡Xam~mX 

{XZm§H$ : 10/10/2018

~r. nwê$fmoÎm‘ E§S> H§$. 
gZXr boImH$ma
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AZwgyMr 24 : ‘hËdnyU© boImH$aU Zr{V¶m§ Ed§ AZwgyMr 

25 : AmH$pñ‘H$ XoZXm[a¶m§ Am¡a 31/03/2018 H$mo 

g‘má Ad{Y Ho$ {bE boIm na {Q>ßn{U¶m§  

1. boImH$aU H$s {d{Y :
 H$.  g§JR>Z ×mam AnZmB© JB© boImH$aU àUmbr “CnM¶ AmYma” na h¡&
 $I. g§JR>Z “AZmdVu” Ed§ “AmdVu” erfm] Ho$ A§VJ©V ¶moOZm ghm¶Vm AZwXmZ {‘b ahm h¡&
2. amOñd A{^kmZ :
 Am¶ ‘| ghm¶Vm-AZwXmZ, godmAm| Am¡a Aën Ad{Y O‘mAm| go AmZo dmbo ã¶mO H$o O[aE Am§V[aH$ òmoV 

em{‘b h¢& Am¶ H$mo àmá ZH$X / S>rS>r / MoH$ / O‘m nÌm| /bmBZ ñWmmZm§VaU Ho$ AmYma na boIrH$aU 
{H$¶m J¶m&

3. AMb g§nÎmr¶m°± :
      (H$)   AMb AmpñV¶m| H$mo bmJV na ~Vm¶m J¶m h¡& bmJV ‘| ^m‹S>m, ewëH$ Am¡a H$a Am{X em{‘b h¢&
    (I)  ‘yë`õmg : AMb AmpñV`m| Ho$ ‘yë`õmg ImVm| Ho$ ~mX ‘yë`õmg H$s ~Å>o ImVo ‘yë` {d{Y na Am`H$a   

  A{Y{Z`‘, 1961 ‘| {Z{X©îQ> ê$n ‘| g¨~§{YV AMb AmpñV`m| H$s àM{bV Xa na V¡¶ma {H$¶m J`m h¡& 
      (J$)   Mmby ny§OrJV H$m¶© H$mo ^wJVmZ {H$E JE A§{V‘ Mmby boIm {~bm| VH$ XO© {H$¶m J¶m&
      (K)   AàM{bV A{Yeof AMb AmpñV¶m|, Omo {H$ AZwg§YmZ J{V{d{Y¶m| Ho$ {bE Amdí¶H$ Zht h¢, H$s  

   {~H«$s na nmB© JB© CJmhr H$mo ny§OrJV bmJV Ho$ à{V g‘m¶mo{OV {H$¶m J¶m&  
4. dñVw gy{M¶m§ :
 agm¶Z, H$m§M H$s ~Zr dñVwAm| Am¡a AÝ¶ Cn^moÁ¶ dñVwAm| Ho$ g^r H«$¶ Ho$ g‘¶ na InV Ho$ à{V à^m[aV 

{H$E JE&
5. {dXoer ‘wÐm boZ-XoZ :
 {dXoer ‘wÐm boZ-XoZ ~{h¶m| ‘| boZ-XoZ H$s {V{W na àM{bV {d{Z‘¶ Xam| na A{^kmV {H$E JE&
6. {Zdoe :
 EgQ>rS>rAma ‘| Omo {Zdoe h¢ CÝh| ~hr ‘yë¶ na ~Vm¶m J¶m h¡&
7. A{J«‘ :
 Amn{Îm ~hr n§Or go ¶h XoIm J¶m h¡ {H$ Cn^moÁ¶m| Ed§ CnñH$am| Ho$ {bE ny{V©H$Vm©Am| H$mo {XE JE A{J«‘m| 

H$m g‘mYmZ {H$¶m OmZm h¡ Am¡a g‘m¶moOZ à{d{ï>¶m| H$mo boIm ~{h¶m| ‘| nm[aV {H$¶m OmZm h¡& 

8. {nN>bo df© Ho$ eofm| H$mo, ¶Wmdí¶H$ nwZ: g‘y{hV / nwZ: ì¶dpñWV {H$¶m J¶m h¡&

    {ZXoeH$,  {dÎm Am¡a boIm à^mar, H¥$Vo ~r. nwê$fmoÎm‘ E§S> H§$.
  grS>rE’$S>r grS>rE’$S>r gZXr boImH$ma   

    n§Or. g§. 002808S

                                                                                                                                (M. gË¶Zmam¶U)                                                                                                                                 
     gX. g§.019092

ñWmZ : h¡Xam~mX

{XZm§H$ : 10/10/2018
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð, h¡Xam~mX

boIm {Q>ßn{U¶m| na ñnï>rH$aU : 2017-18

v boIm na {Q>ßn{U¶m§ 1 go 2 Am¡a 4 go 6 : boImH$aU H$s {d{Y / amOñd A{^kmZ / AMb AmpñV¶m§ / 
dñVw gy{M¶m§ / {dXoer ‘wÐm boZ-XoZ / {Zdoe : 

 ¶o g^r Ho$db gyMZmË‘H$ ‘X h¢& 

v boIm na {Q>ßn{U¶m§ 3 : AMb AmpñV¶m§ :

 ‘yë`õmg H$s JUZm ~Å>o ImVo {d{Y na Am` H$a A{Y{Z`‘, 1961 ‘| {Z{X©îQ> g¨~§{YV AMb AmpñV H$s 
àM{bV Xa Am¡a ghm`Vm AZwXmZ (AZmdVu) Ho$ {déÕ H$s JB© h¡& AZwgyMr -8 ‘| AMb AmpñV`m| na 
‘yë`õmg Ho$ {ddaU {dÎmr` {ddaUm| H$m A{d^mÁ` ^mJ h¢²&

v boIm na {Q>ßn{U¶m§ 7 : A{J«‘ : 

 boIm narjm H$s {Q>ßnUr H$mo Ü¶mZ ‘| {bIm J¶m& Amn{Îm ~hr n§Or H$m g‘mYmZ H$aZo Ho$ {bE H$ma©dmB© 
Ama§^ H$a Xr JB©&

B© dr amd

{dÎm Am¡a boIm à^mar

grS>rE’$S>r
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                 S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð  g§b¾H$-&
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE {d{^Þ {ZYm©[aV / C{Ôï> {Z{Y`m| Ho$

g‘mnZ eof Ho$ {ddaU (g¨X^© gyMr - 3)
 (am{e é. ‘|)

{nN>bo df© n[a. g¨. {ddaU Mmby df©

-9650327  grAmoB©1 grAmoB©1 -10150735

-23954089   grAmoB©2 grAmoB©2 -19673739

2028298   AÝ¶ "AÜ`oVmd¥{Îm`m§ / AÝ`” 2450797

-630047 nr-03 “aoe‘H$sQ>, ~m°på~Šg ‘moar ‘| amoJmUw à{VamoYH$Vm H$m Q´mÝgOoZo{gg Ed§ AmZwd§{eH$ AmYma” -630047

244305 nr-09 “àgwßV E‘, Q>çy~aHw$bmo{gg - na EZE‘AmB©Q>rEbAmB© n[a`moOZm : ZE bú`, Am¡fY {ZH$mgr àUm{b`m§, 
O¡dd¥{ÕH$maH$ Ed§ amoJ {M{H$Ëgm”

244305

-28332 nr-10 “~mHw$bmo{dfmUw nm°brho{S´Z OrZ dY©H$ go AZwboIZ Ho$ A{V g{H«$`U ‘| An ñQ´r‘ AZwH«$‘ VËdm| H$s ^y{‘H$m” -28332

-576590 nr-100 Q>r-H$mo{eH$m à{Vajm AZw{H«$`m na A{^{H«$`merb Am°ŠgrOZ H$m à^md : Q>çy~aHw$bmo{gg Ho$ Xm¡amZ 
à{Vajm{ZamoY H$s AmU{dH$ {H«$`m{d{Y H$mo g‘PZo Ho$ {bE EH$ nÕ{V  - amîQ´r` Ord{dkmZ nwañH$ma

-576590

-27922 nr-102 Q>rEM1/Q>rEM2 à{Vajm ‘m°Sw>ba Ho$ ê$n ‘| ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg hrQ> em°H$ àmoQ>rZ 60 H$s 
^y{‘H$m H$mo g‘PZm  

-27922

-300000 nr-103 amîQ´r` Ord{dkmZ nwañH$ma - ‘¡ñQ> H$mo{eH$m g¨Ho$VZ, EonmoßQ>mo{gg Ed§ gVhr J«m{h`m| H$m {Z`‘Z -300000

-1289897 nr-104 níMOmVm| na dMw©Ab CËH¥$îQ>Vm H|$Ð -1289897

-862685 nr-105 ‘mZd AmZwd§{eH$ {dH$mam| ‘| JwUgyÌr nwZì`©dñWmAm| H$s ŠbmoqZJ, A{^bjUZ Am¡a {díbofU -862685

327575 nr-107 AmB©dm`~rE n[a`moOZm - nmXn ajm AZw{H«$`m ‘| OrdmpÊdH$ H$mo{eH$m - H$mo{eH$m g¨Ho$VZ AUwAm| H$s 
{H«$`m{d{Y Ed§ ^y{‘H$m

327575

-454643 nr-108 AgmYmaU AmZwd§{eH$ Aì`dñWmAm| go nr{S>V n[admam| go B©~rdr ê$nm§V[aV H$mo{eH$m bmBZm| H$s ñWmnZm -454643

-362393 nr-109
gwB§J àmo{Q>`mo{‘Šg AmYm[aV nÕ{V go nrAmB©3-H$mBZog/EHo$Q>r n¡Wd H$m AmU{dH$ gyú‘ narjU : ZdrZ g¨^mì` 
A~w©XOrZm| Am¡a A~w©X {ZamoYH$m| H$s nhMmZ H$aZo hoVw EH$ AÜ``Z

-1228422

-19391 nr-110 ^maV - OmnmZ AZwg¨YmZ n[a`moOZm erf©H$ aoe‘H$sQ>m| ‘| qbJ {ZYm©aU H$aZo dmbo OrZm| H$s nhMmZ Am¡a 
{díbofU"

-19391

-450859 nr-114
H¡$ëgrZy[aZ - EZE’$EQ>r nmWdo Am¡a CgHo$ {Z`m‘H$ gwnaAm°ŠgmBS {S>g‘wQ>og (EgAmoS>r) Ed§ AmagrEEZ1 
(H¡$ëgrZy[aZ H$m aoJwba) S>mCZ qgS´mo‘ H$m ‘yë`m§H$Z H$aZm&

-450859

-1251366 nr-116
S>r~rQ>r-BpÊS>`m Ed§ EAmB©EgQ>r - OmnmZ : H$mo{eH$s` àMwamoXw^dZ Ed§ OrU©Vm Ho$ g¨~§Y ‘| AmaEEg, 
{gaQw>BÝg Ed§ grEAmaE’$ H$s ×§× ^y{‘H$m H$mo {Z`§{ÌV H$aZo dmbr AmU{dH$ {H«$`m{d{Y`m| H$mo g‘PZm : 
H¢$ga amoJ {M{H$Ëgm {dH${gV H$aZo hoVw ZdrZ H$m`©Zr{V

-1251366

-2892 nr-119 J«{gH$m H¢$ga ‘| S>rEZE H$m°nr g¨»`m n[adV©Zm| H$m {díbofU -2892

-769484 nr-120
~¥hV^jH$mUw {g½Zbmogmo‘ na A{^{H«$`merb Am°ŠgrOZ àOm{V`m| H$m à^md : à{VOZ àñVwVrH$aU àH$m`m] 
Am¡a Q>r H$mo{eH$m àmBq‘J AZw{H«$`mAm| na à^md

-769484

-1130866 nr-121 nrQ>rB©EZ {Z`m‘H$m| H$s nhMmZ Am¡a A{^bjUZ -1130866

21124 nr-122 H|$Ðr` V§{ÌH$m V§Ì Ho$ nyd©dVu - níM Aj {ZYm©aU ‘| hm°Šg OrZm| H$s ^y{‘H$m H$mo g‘PZm& 0

1440687 nr-123 grS>rE’$S>r ‘| AmZwd§{eH$ {d{dYVm AÜ``Zm| na ‘¡Šg ßb¢H$ g‘yh H$s ñWmnZm 1112558

-748411 nr-124 noamoŠgmo‘oQ>b H$ånmCÊS>m| H$s V¡`mar Ed§ A{^bjUZ Am¡a AÜ``Z VWm H$mo{eH$s` g¨Ho$VZ ‘| CZH$m O¡{dH$ 
‘hËd

-748411

160270 nr-126 AmaEMAmo - Am{lV AZwboIZ g‘mnZ ‘erZar : H$ma©dmB© H$s {H«$`m{d{Y 160270

-158488 nr-128 EH$ AdgadmXr ‘mZd amoJmUw H¢${S>S>m ½b¡~aoQ>m ‘| Am`aZ AO©Z Ed§ Am`aZ g‘pñW{V H$s {H«$`m{d{Y -158488

3947 nr-13
“àUmbr~Õ Xmo OrZ Zm°H$AmCQ> nÕ{V Ûmam CÎma - OrZmo{‘H$s `wJ ‘| OrZ àH$m`m] H$mo {Zê${nV H$aZo Ho$ 
{bE H$m`©H«$‘”

3947

-142258 nr-130 aoe‘ H$sQ>m| ‘| qbJ JwUgyÌm| Am¡a qbJ {ZYm©aU H$aZo dmbo OrZm| H$m VwbZmË‘H$ AmZwd§{eH$ {díbofU -142258

398632 nr-131 ßb¡Á‘mo{S>`‘ ’¡$ëgrnoa‘ go EgmBb grAmoE ~§YZ àmoQ>rZm| Ho$ g¨aMZmË‘H$ Am¡a àH$m`m©Ë‘H$ AÜ``Z 398632

-12199 nr-132
EAmaAmB©S>rAmB©~r, ‘mZd EgS>ãë`yAmB©/EgEZE’$ H«$mo‘¡{Q>Z nwZ: à{Vê$nU gpå‘l H$m EH$ KQ>H$, Ho$ A~w©X 
{ZamoYH$ àH$m`© H$m A{^bjUZ

-12199
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{nN>bo df© n[a. g¨. {ddaU Mmby df©

-1324223 nr-133 S´mogmo{’$bm ‘obmZmoJoñQ>a ‘| H|$Ðr` V§{ÌH$m V§Ì A{^aMZ ‘| S>m°Šg OrZ {dH¥$V H$s ^y{‘H$m H$m narjU H$aZm& -1324223

-77061 nr-134 ‘{Unwa ‘| dÝ` aoe‘ H$sQ> O¡{dH${d{dYVm H$m nVm bJmZm Am¡a AmU{dH$ {MõZH$m| H$m Cn`moJ H$aHo$ CZH$m 
AmZwd§{eH$ A{^bjUZ

-77061

-1118756 nr-135 {gg Q>r~r : Q>r~r g¨H«$‘U ‘| nanmofr amoJmUw A§V:{H«$`m H$s A§VamH$mo{eH$s` J{VH$s H$mo ñnîQ> H$aZo hoVw EH$ 
ZoQ>dH©$ H$m`©H«$‘

-171539

-196001 nr-136 AmaEE’$ H$mBZog - A~w©Xm| Ho$ {déÕ AmYw{ZH$ {M{H$Ëgm Ho$ {bE EH$ à‘wI bú` -196001

-1451500 nr-138 S>rEZE‘Q>r3Eb Am¡a OrZmo{‘H$ Bpåà§qQ>J H$m gh - ‘yë`m§H$Z -1451500

20000 nr-139 nr53 pñW{V Ho$ g¨X^© ‘| H$mo{eH$s` OrU©Vm Ho$ Xm¡amZ níMmV n[adV©Zm| Am¡a {gQw>©BZm| H$s ^y{‘H$m H$m 
‘yë`m§H$Z H$aZm

20000

-608652 nr-140
qgWo{Q>H$ E‘AmB©AmaEZE AmYm[aV A{Zdm`© dm`ag OrZm| Ho$ Zm°H$S>mCZ Ho$ ‘mÜ`‘ go ~¡Hw$bmo dm`ag 
à{VamoYr aoe‘ H$sQ> {d^oXm| H$m {dH$mg

-608652

-125000 nr-141 H$mo{eH$m CÎma Or{dVm {gJZqbJ Am¡a Q>çy‘a g¨X‘Z ‘| nrQ>rB©EZ A§V:{H«$`mË‘H$ àmoQ>rZm| H$s H$m`m©Ë‘H$ 
^y{‘H$m H$m ‘yë`m§H$Z

-125000

-81861 nr-142
B© 2 E’$ à{V{H«$`merb à‘moQ>am| ‘| EM 3 Ho $4 Q´mB‘o{WboeZ {MõZm| H$mo {‘Q>mZo ‘| em{‘b EM 3 Ho $4 
Q>rAmaAmB© {S>‘o{Wbog H$s nhMmZ H$aZm

-81861

-719139 nr-143 Yy‘«nmZ Zht H$aZo dmbm| H$s Or^ ‘| ñŠdo‘g H$mo{eH$m H$m{g©Zmo‘m Ho$ bmjUrH$aU na AmYm[aV ‘mBH«$moEao -719139

122130 nr-144 ‘ZmoamoJ AmZwd§{eH$s Ho$ {bE {Ì- amîQ´r` à{ejU H$m¶©H«$‘ 122130

3222 nr-145 "EM 3 Ho 4 EME‘Q>r n[adma Ûmam H$mo{eH$m MH«$ H$s àJ{V” 3222

59533 nr-146 "amB~mogmo‘b AmaEZE AZwboIZ ‘| E‘EbEb H$s ^y{‘H$m “ 59533

-272874 nr-147
"‘mVm {nVm H$s {ejm, AZwg¨YmZ ^mJrXmar H$m Zr{VemñÌ, Am¡a ‘mZ{gH$ Ad‘§XZ (E‘Ama) Am¡a / `m 
AmË‘H|${ÐV ì`{º$`m| ‘| Eao VwbZmË‘H$ OrZmo{‘H$ hmB{~«S>mBOoeZ Ho$ à^md”

-272874

-73001 nr-149 "H¢${S>S>m ½bo~«mQ>m Ho$ {dH¥${V Ord {dkmZ ‘| gy‘mo`boeZ H$s ^y{‘H$m” -73001

199137  nr-151 "‘oS>o{b`Z {dH$mam| Ho$ {bE ZE OrZm| H$mo nhMmZZo hoVw ‘mZd EŠgmo‘ H«$‘” 199137

-1123979 nr-152 "qbJ {d{eï> ñßbmBqgJ H$s d¡pídH$ Q´>m§g{H«$ßQ>mo{‘³g” -572237

1161773 nr-153 "‘mZd H¢$ga dmoëQ>moe‘r H$s Ag|~br Ho$ ‘mÜ`‘ go àma§{^H$ H¢$ga {ZXmZ Ho$ {bE EH$ AmH$f©H$ Am¡a 
AmemOZH$ H$m`©Zr{V"

1138373

-434393 nr-154
"Am°J}Zmo{Q>Z Am¡a Am°J}ZmoBam°Z Ho$ AmYma na Am°J}Zmo‘oQ>o{bH$ H¢$ga amoYr ¶m¡{JH$m| Ho$ {dH$mg Ho$ {bE ¶w{º$g§JV 
{S>OmBZ, g§íbo{fV H$m¶©Zr{V¶m§”

-476750

335194 nr-155 "Ý`yamoñnmoam H«o$gm ‘| H¡$pëe`‘ {gJZqbJ àmoQ>rZm| H$s H$mo{eH$s` ^y{‘H$mAm| na AÜ``Z” 335194

-605123 nr-156
"amoJ {Z¶§ÌU ‘| nmXn amoJmUwAm| Ho$ O¢Wmo‘moZmg g‘yh go H$mo{eH$m H$mo{eH$m qgJZqbJ AUwAm| H$m g§^m{dV 
AZwà¶moJ àX{e©V H$aZo Ho$ {bE gyú‘ O¡{dH$ H$mo b{jV H$aZm

-843369

124009 nr-157
"EH$ AdgadmXr ‘mZd H$dH$ amoJmUw H¢${S>S>m ìbm~«mQ>m ‘| Am¡f{Y à{VamoYH$Vm H$mo g‘PZm VWm ZB© 
H$dH$amoYr Am¡f{Y¶m| H$s nhMmZ”

0

-168374 nr-158 "‘mBH$mo ~¡³Q>r[a¶‘ Q²>¶y~aHw$bmo{gg Ho$ nrnrB© àmoQ>rZ ×mam ‘oO~mZ à{Vajr à{V{H«$¶mAm| H$m ‘m°S²>¶yboeZ 
‘oO~mZ - amoJmUwOZH$ {df‘ dVm© ‘| BgH$s ^y{‘H$m g‘PZm”

-297870

-300000 nr-159
"Vrgar nrT>r H$s gr¹|$qgJ ×mam g§^m{dV nmXn d¥{Û àmoËgmhZH$mar nrOrnr JwUm| Ho$ àXe©Z hoVw gyú‘O¡{dH$ 
AmBgmoboQ> H$s OrZ Q>mJ}qQ>J”

-498696

-147180 nr-160
"Mmdb ‘| amoJOZH$Vm Am¡a H$m°bmoZmBOoeZ ‘| O¢Wmo‘moZmg Amo[aOr nrdr AmoamOo Ho$ ZE Amg§OZ H$s ^y{‘H$m 
g‘PZm”

-309972

-464167 nr-162 ‘mBH$mo~¡³Q>r[a¶‘ Q²>¶y~aHw$bmo{gg AZwboIZ Ho$ g§X‘H$m| H$m bmjUrH$aU Am¡a {S>OmBZ -803658

1530339 nr-163 J«m‘ F$UmË‘H$ ~¡³Q>r[a¶b amoJmUwAm| ‘| EM-EZEg n[adma Ho$ àmoQ>rZm| Ho$ ZE H$m¶© g‘PZm& 247176

               S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð  g§b¾H$-&
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE {d{^Þ {ZYm©[aV / C{Ôï> {Z{Y`m| Ho$

g‘mnZ eof Ho$ {ddaU (g¨X^© gyMr - 3)
 (am{e é. ‘|)
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{nN>bo df© n[a. g¨. {ddaU Mmby df©

-29200 nr-164 "H¢$ga amoYr EO|Q>m| Ho$ ê$n ‘| ZE {gaQw>BZ g§X‘H$m| H$s ImoO Ho$ {bE B©ñQ> AmYm[aV N>mZ~rZ” -29200

862906 nr-165 "aoe‘ H$sQ>m| ‘| à{Vajr àË¶wÎma OrZm| H$s nhMmZ Am¡a H$m¶m©Ë‘H$ bjUrH$aU&" 722877

-368609 nr-166 "nhbo hr ewê$ hmoZo dmbo ñnmoao{S>H$ ‘bme¶ Ho$ H¢$ga ‘| Q´>m§{gH«$ßQ>mo‘ do[aE§Q> H$m AZwH«$‘U {díbofU" -138261

780652 nr-167 "g|Q´>mo‘r¶am| Ho$ E{nOoZo{Q>H$ {d{ZX}e ‘| E‘EbEb H$m°åßbo³g H$s ^y{‘H$m H$mo ñnîQ> H$aZm" 0

-161318 nr-168 "Ý¶yamoñnmoam ‘| gr{‘V OrZ - Zm{^H$ Ho$ {bE EH$ ImoO" -439554

-332017 nr-169
"amîQ´>r¶ narjm ~moS>© EOr EgOrEMAma, EZAmB©~rE‘Or Am¡a grS>rE’$S>r Ho$ gmW gh¶moJ ‘| O¡d àm¡Úmo{JH$s 
{d^mJ ×mam ‘o{S>H$b OoZo{Q>³g ‘| 3 df© Ho$ S>rEZ~r H$m¶©H«$‘ H$m H$m¶m©Ýd¶Z"

-342565

-687887 nr-17
“B©Zmo{gQ>m°b -’$m°ñ’o$Q> g¨íbofU na AÜ``Z - ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg EM37 Amadr go EH$ ZdrZ 
E§OmB‘” AmB©E‘Q>rB©grEM, MÊS>rJ‹T> go ~Xbr

-687887

-383863 nr-170
"‘{hbm d¡km{ZH$ ¶moOZm “Q´>m§g{H«$ßQ>mo‘ do[aE§Q> H$m Cn¶moJ H$aVo hþE ñnmoao{S>H$ ‘bme¶ Ho$ H¢$ga Ho$ amo{J¶m| 
Ho$ n[a^m{fV Cn-goQ> ‘| A{d{Z¶{‘V ‘mBH«$mo AmaEZE H$s nhMmZ Am¡a M[aÌ"

-658863

-1237535 nr-171 "H¢${S>S>m ½bo~«oQ>m H$s amoJOZH$Vm ‘| nw{Q>H$m H$s ‘Ü¶ñWVm go n[adhZ Am¡a H«$mo‘o{Q>Z nwZ©{Z‘m©U H$s ^y{‘H$m" 1596152

40020 nr-172 "ñnmoao{S>H$ ‘bme¶ H$m AmU{dH$ bjU dU©Z" 129248

1672130 nr-173
"bmBgmogmo‘b ^§S>maU {dH$mam| H$s AmU{dH$ AmZwd§{eH$ {díbofU Ho$ {bE EH$ AJbr nrT>r Ho$ AZwH«$‘U 
ÑpîQ>H$moU Ho$ {dH$mg Am¡a AZwà¶moJ"

1018438

209406 nr-174 "nhbo hr ewê$ hmoZo dmbo ñnmoao{S>H$ ‘bme¶ Ho$ H¢$ga ‘| J¡a {d{hV S>ãë¶y EZ Q>r Ho$ g§Ho$V EH$ à‘wI H$maH$ 
h¡"

459319

-121669 nr-175
"^maV ‘| Z¡Xm{ZH$ O¡d amgm¶{ZH$ Am¡a AmU{dH$ {deofVm bmBgmogmo‘b Ho$ ^§S>maU Ho$ {dH$mam| H$m ~hþ H|$Ð 
gh¶moJr AÜ¶¶Z - bmBgmo‘b ^§S>maU {dH$ma ‘| AZwg§YmZ H$s nhb"

-898484

208017 nr-176 A§VaamîQ´>r¶ na‘mUw D$Om©© EO|gr 139289

-119970 nr-177
"^maV ‘| H$mbmOma Ho$ àgmaU Ho$ g¨~§Y ‘| âbo~moQ>mo‘g AO}Q>mBng H$s O{Q>b àOm{V`m| Ho$ ê$nmË‘H$ Am¡a 
AmpÊdH$ dJuH$aU"

-119970

184199 nr-178 "[agoßQ>a -2 O¡go Q>mob Ho$ ‘mÜ`‘ go A§Va {g¾b H$mo g‘PZm : EH$ àmo{Q>Amo{‘Šg Ñ{ï>H$moU" 268252

50000 nr-179 "hr‘mo½bmo{~Z Amon{Wg H$s AmpÊdH$ Am¡a àgd nyd© {ZXmZ Ho$ {bE JwUdÎmm AmœmgZ H$m`©H«$‘" 0

-274286 nr-18 “‘bo[a`m naOrdr Ho$ EBW«mogmBQ> ~§YZ na J«mhr ~§YZ ñWb H$m à{V{MÌU” -274286

63384 nr-180 "E{e`m ‘| ~m°å~rH$moB{S>`m aoe‘ H$sQ>m| Ho$ ~rM AmZwd§{eH$ {d{dYVm na gh`moJmË‘H$ AÜ``Z" 8621

1223096 nr-181
"Q´m§gOo{ZH$ ~rE‘EZnrdr à{VamoYr aoe‘H$sQ> Cn^oXm| H$s {d{Z`m‘H$ ‘§Oyar Ho$ {bE CZH$s à^mdH$m[aVm 
Am¡a CËnÞ S>oQ>m H$mo ñWm{nV H$aZo Ho$ {bE ~hþ ñWmZr` joÌ narjU H$m g¨MmbZ"

1691792

533274 nr-182 "am‘mqbJmñdm‘r AÜ`oVmd¥{Îm " 0

-1091800 nr-183
"{dQ>m{‘Z ~r12 H$s H$‘r H$s àMbZ Am¡a ^{dî`dm{U`m§ : H$‘ {dQ>m{‘Z ~r12 Ho$ ñVa Ho$ {bE 
AmZwdm§{eH$ g¨K - ~hþ H|$Ð ApIb ^maVr` AÜ``Z"

0

123065 nr-184
"noßQ>mBS> H$mo g‘PZo Ho$ {bE H$åß`yQ>oeZb Ñ{ï>H$moU - àmoQ>rZ nañna {H«$`m ‘| H$mo{eH$m ‘| {Z`m‘H$ H$m`© H$mo 
em{‘b H$aZm"

-149102

1271410 nr-185
"‘mBH«$mo{~`b gopßgg Ho$ {bE {M{H$Ëgm Ho$ ê$n ‘| ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg àmoQ>rZ nrnrB© 18 
EZHo$ßgwboQ>oS> ZoZmo H$Um| H$s j‘Vm H$s Om§M H$aZm"

885366

449029 nr-186 "AmaEMAmo-{Z^©a à{VboIZ g‘m{á Am¡a AÝ` O¡{dH$ à{H«$`mAm| Ho$ ~rM BZ {ddmo nañna dmVm©" 604691

1282677 nr-187 "O¢Wo‘moZmg àgmaU g¨Ho$V H$maH$ (S>rEgE’$) go nm¡Ym| ‘| ghO à{Vajm H$s àoaU Ho$ V§Ì H$mo g‘PZm" 1488067

832894 nr-188 "~m¡{ÕH$ {dH$bm§JVm Ho$ {bE ZE OrZm| H$s nhMmZ" 806614

17423746 nr-189
"H¢${S>S>m ½bm~«oQ>m ‘| ½bm`H$mo{gb ’$moñ’o${Q>S>m`{bZmo{gQ>mob go Ow‹S>o ñnaQ>b àmo{Q>`mo{gg H$s {deofVm : 
amoJOZH$Vm ‘| ^y{‘H$m"

14714544
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245026 nr-190 "~¡ŠQ>r[a`b à{VboIZ ‘erZar Ho$ ZE H$maH$m|/{Z`m‘H$m| Ho$ òmoV Ho$ {bE ‘mBH$mo~¡ŠQ>rb[a`mo’o$O H$s ImoO" 234953

5718535 nr-191
"‘mZd ’«§${Q>`a gmB§g àmoJ«m‘ [agM© AZwXmZ - nm°br’$moñ’o$Q> Ho$ agm`Z {dkmZ Am¡a Ord {dkmZ Ho$ à{V EH 
ì`mnH$ Ñ{ï>H$moU: ^ybm hþAm ~m`monm°{b‘a"

0

458917 nr-192 "~¡ŠQ>r[a`b Q´m§g{H«$ßeZ Q>{‘©ZoQ>a amo, EH$ e{º$embr Xdm bú` Ho$ {bE noßQ>mBS> BZ{h{~Q>a H$m {S>OmBZ" 1648409

1001347 nr-193 "‘mZd dmB©Š`yB12 {hQ>oamoH«$mo‘o{Q>H$ ãbm°H$ ‘| nwéf ~m§PnZ ‘mH©$am| Ho$ {bE Om§M" 77682

210034 nr-194 "amoJOZH$ `rñQ>H$ H¢${S>S>m ½bo~«mQ>m ‘| V§Ì Am¡a bmoho Ho$ n[adhZ Ho$ {d{Z`‘Z" 0

872204 nr-195
"B©EgEQ>r -6 Ho$ AmU{dH$ Am¡a O¡d ^m¡{VH$s bmjUrH$aU : 2 E‘ H$m°åßboŠg Am¡a B§Q´mgoë`wba bmohm gm§ÐVm 
Am¡a ‘¡H«$mo’o$O E§Q>r-‘mBH$mo~¡ŠQ>r[a`b B’o$ŠQ>a à{V{H«$`mAm| na BgH$m à^md"

1475532

1164021 nr-196
"AnZo VoOr go {ZXmZ Ho$ {bE EH$ AmemOZH$, ZdmMma Am¡a EH$sH¥$V Ñ{ï>H$moU Ho$ ê$n ‘| J¡a-g¨Mmar amoJm| 
Ho$ dmbQ>mo‘ H$s ImoO H$aZm"

0

583730 nr-197 "amï´>r` nmoñQ> S>m°ŠQ>ab AÜ`oVmd¥{Îm" 268350

2493600 nr-198
"‘mZd AmZwd§{eH$ {dH$mam| ‘| ZE OrZm| Ho$ bmjUrH$aU Ho$ {bE g¨nyU© OrZmo‘ Am¡a S>r Zmodmo g¨Vw{bV 
H«$mo‘mogmo‘b nwZì`©dñWm"

-54445

4013536 nr-199 "’$m°ñ’o$Q²g Ûmam {Z`§{ÌV gobwba à{H«$`mAm| Am¡a ‘mJm] H$s Om§M H$aZm" 1747473

-1888111 nr-20 “g¨H«$m‘H$ amoJm| Ed§ V§{ÌH$s` Aì`dñWmAm| na OrZmo{‘H$s` gyú‘ gmaUr AZwg¨YmZ Ed§ {dH$mg H$m`©H«$‘” -1888111

1806199 nr-200
"EAmaAmB©S>r1E Am¡a EAmaAmB©S>r1~r Ho$ AbJ-AbJ H$m`m] H$s {deofVm: ‘mZd EgSãë¶y AmB© / EgEZE’ 
H«$mo‘o{Q>H$ [a‘m°S>qbJ H$m°åßboŠg Ho$ Xmo d¡H$pënH$ S>rEZE ~mÜ`H$mar KQ>H$"

288591

1241000 nr-201 "‘mBQ>mo{gg ‘| E‘EbEb Ho$ H$m`m] H$mo n[a^m{fV H$aZm" 1435959

603000 nr-202 "gmBQ>moH$mBZo{gg H$s à{H«$`m ‘| E‘EbEb H$m°åßboŠg H$s ^y{‘H$m H$mo g‘PZm" 1736697

1186706 nr-203
"S>rEZE à{VH¥${V Ho$ {Z`‘Z ‘| {dI§S>Z `rñQ>m {gQw>©BZ n[adma {hñQ>moZ {S>goQ>rboµO EMEgQ>r 4 H$m EH$ 
g¨^m{dV ZE H$m`© H$s Om§M"

1764289

0 nr-204 "g|Q´mogmo‘ H$s ‘mBH«$moQ>çy~b H$mo ì¶dpñWV H$aZo H$s j‘Vm ‘| E‘EbEb H$m°åbooŠg H$s ^y{‘H$m H$mo g‘PmZm" 144331

0 nr-205 "J¡a-H«$mo‘mogmo‘b qgS´mo‘ Am¡a ‘|S>o{b`Z {dH$mam| H$s nhMmZ Ho$ {bE {dê$nVmAm| Ho$ gmW ^«yU Ho$ AmZwd§{eH$ 
AÜ``Z"

630948

0 nr-206 "AmZwd§{eH$ B{Q>`mobm°{OH$b ñnoŠQ´‘ H$s {deofVm Am¡a J¡a-à{Vajm ^«yU hmBS´m°ßg Ho$ {bE ZdrZ OoZo{Q>H$ 
B{Q>`mobm°Or H$s nhMmZ"

300000

0 nr-207 "OrZmo‘ Am¡a Q´m§g{H«$ßQ>mo‘ {Mbr E§W«oH$Zmog ’§$Jg H$moboQ>mo{Q´H$‘ Q´§H¡$Q>‘ H$m {dûcofU" 2114590

0 nr-208 "amï´>r` nmoñQ> S>m°ŠQ>ab AÜ`oVmd¥{Îm " 173333

0 nr-209 "^maV ‘| H$mobmoaoŠQ>b H¢$ga ‘| E‘EgAmB© Am¡a grAmB©E‘nr Ho$ `moJXmZ Am¡a A§V…{H«$`m H$m {dÀN>oXZ H$aZm" 1985915

0 nr-211 "nm°br’$m°ñ’o$Q> Ho$ agm`Z emó Am¡a Ord{dkmZ H$s Amoa EH$ ì`mnH$ Ñ{ï>H$moU: {dñV¥V ~m`monm°{b‘a" 7112780

0 nr-212 "^maV ‘| Q>çy~aHw$bmo{gg (Q>r~r) amo{J`m| Ho$ {ZXmZ Ho$ {bE g¨^m{dV ‘mH©$a Ho$ ê$n ‘| ‘mBH$mo~¡ŠQ>r[a`‘ 
Q>çy~aHw$bmo{gg nrnrB© àmoQ>rZ Amadr 1168 gr (nrnrB© 17) Ñ{ï>H$moU"

2179000

0 nr-213 "^maVr` ñ¹¡$‘g gob H$m{g©Zmo‘m amo{J`m| ‘| nhMmZo JE nr53 å`yQ>oeZ Ho$ EH$ Am°ÝH$moOo{ZH$ H$m`© H$s ImoO" 2724000

0 nr-214 "OrZmo{‘H$ pñWaVm H$mo ~ZmE aIZo ‘| ñßbmBqgJ àmoQ>rZ Ho$ J¡a-H¡$Zmo{bH$ H$m`m] na AÜ``Z" 824440

0 nr-215 "S´mogmo{’$bm Ý`yamoãbmñQ EnmoßQ>mo{gg ‘| hmoŠg H$mo-’¡$ŠQ>a EŠñQ´mS|>{Q>H$b H$s hmo‘moWmoa¡Šg ñdV§Ì ^y{‘H$m H$mo 
g‘PZm"

970000

0 nr-216 "g¨H«$‘U Ho$ Xm¡amZ ‘oO~mZ E{nOoZo{Q>H$ g{H©$Q´r Ho$ ‘m°S>çyboeZ ‘| ‘mBH$mo~¡ŠQ>r[a`b àmoQ>rZ Amadr2966gr 
H$s ^y{‘H$m H$s Om§M"

1768000

0 nr-217 "{~«Šg AZwg¨YmZ n[a`moOZm - E{n‘¡H«$mo Q>r~r, ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg g¨H«$‘U Ho$ Xm¡amZ ‘¡H«$mo’o$O 
Ho$ E{nOoZo{Q>Šg"

1141600

0 nr-219 "grOrEMAmoOrEb H$mBZog B§Q>a¡ŠQ>mo‘ H$s nhMmZ Am¡a AmpÊdH$ {deofVm: Am`aZ hmo{‘`moñQ>o{gg Am¡a H¢${S>S>m 
amoJOZH$Vm na à^md"

1500000
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-34495 nr-23 “OrE‘Amo’Eg Ho$ g¨gyMZ Ho$ {bE nrgrAma AmYm[aV Am‘mnZm| H$m {dH$mg” -34495

-529111 nr-25
“‘mZd à{Vajm - A^md {dfmUw Q>mBn - 2 (EMAmB©dr-2) {dfmUwO àmoQ>rZ EŠg (drnrEŠg) Ho$ 
àH$m`m©Ë‘H$ AÜ``Z”

-529111

-79533 nr-26 Ego[a{e`m H$mobmB© H$s {d^m{OV Zht hmoZo dmbr H$mo{eH$mAm| ‘| CËn[adV©Zm| H$m nm`m OmZm” -79533

-37624 nr-28 Q´mÝgOo{ZH$ aoe‘H$sQ>m| ‘| ~oHw$bmo{dfmUw à{VamoYH$Vm -37624

-310302 nr-29 “CÝZV Z¡Xm{ZH$s Ed§ AmU{dH$ S>rEZE q’$JaqàqQ>J VH$ZrH$m| Ûmam AñnVmb {ZJamZr àUmbr H$m {dH$mg” -310302

-234000 nr-33 “{H«$ßQ>moñnmoar{S>`‘ - EH$ Am§Ì àmoQ>moOyZ naOrd H$m AmU{dH$ Ed§ ‘hm‘mar {dkmZ g¨~§Yr A{^bjUZ” -234000

26334 nr-34 “bo{nS>moßQ>oamZ - aoe‘ H$sQ>m| go {d{eîQ> à{Vajm àmoQ>rZ H$m AmU{dH$ {díbofU” 26334

-283883 nr-35 “aoe‘ H$sQ>, ~m°på~Šg ‘moar, Ho$ OoS>-JwUgyÌ g¨~Õ OrZm| H$s nhMmZ, A{^bjUZ Am¡a ^m¡{VH$ ‘mZ{MÌU” -283883

2073896 nr-36 “~¡ŠQ>r[a`mo amoS>mopñnZ Ed§ AmZwd§{eH$ én go ê$nm§{H$V g‘Y{‘©`m| H$m Cn`moJ H$aHo$ H¥${Ì‘ ZoÌnQ>b H$m {dH$mg” 2073896

-4058 nr-40 “Q>çy~aHw$bmo{gg amoYr à{Vajm {M{H$Ëgm ‘| g¨^mì` à{Vajm ghm`H$ Ho$ ê$n ‘| à{VAm°ŠgrH$maH$” -4058

1873605 nr-41 “aoe‘ H$sQ>m| ‘| ì`§{OV AZwH«$‘m| H$m {Z‘m©U, A{^bjUZ Ed§ {díbofU” 1873605

-457538 nr-44
“XrK© ñWm`r EM~rdr g¨H«$‘U `wŠV `H¥$ËH$mo{eH$s` H$m{g©Zmo‘g Ho$ dY©Z ‘| AmaEEg Ed§ EZAmo/
AmB©EZAmoEg g¨Ho$VZ H$s ^y{‘H$m H$mo g‘PZm”

-457538

-1586965 nr-47 S>rAmaS>rAmo H$m`©H«$‘ Ho$ {bE AZwg¨YmZ Ed§ à{ejU -1586965

151826 nr-48 ‘`H¥$V amoJm| H$s {M{H$Ëgm ‘| Cn`moJ Ho$ {bE ‘mZd `H¥$V ‘yb H$mo{eH$mAm| H$m AmU{dH$ A{^bjUZ’ 151826

1041952   nr-49E A§VaamîQ´r` na‘mUw D$Om© EO|gr (AmB©EB©E) 1041952

-284065 nr-51 “ñVZ H¢$ga goëbrZ E‘grE’$-7 ‘| S>moŠgmoê$~r{gZ à{VamoYH$Vm H$s {H«$`m{d{Y H$mo g‘PZm” -284065

-1231118 nr-52 “EMAmB©dr-1 drnrAma H$m Ý`ypŠbAmo H$mo{eH$mÐì`r n[adhZ” -1231118

-37877 nr-54
“Ý`yŠbrH$ Aåb àdY©Z VH$ZrH$m| H$m Cn`moJ H$aHo$ Z¡Xm{ZH$ Z‘yZm| ‘| ‘mBH$mo~¡ŠQ>r[a`‘ boào H$s OrdZj‘Vm 
Am¡a n`m©daU ‘| CgH$s CnpñW{V H$s g¨^mdZm na AÜ``Z”

-37877

224 nr-55 “aoe‘ H$sQ>, ~m°på~Šg ‘moar ‘| ~mHw$bmo{dfmUw à{VamoYH$Vm Ho$ {bE S>rEZE {MõZH$m| H$s nhMmZ” 224

-1231164 nr-56 “OrdmUw ‘| AZwboIZ - à{VH¥${V AÝ`moÝ`{H«$`m Am¡a à{V~b AZwHy$bZ H$s AmZwd§{eH$s” -1231164

-2215024 nr-59
“‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg H$s O¡{dH$s g‘PZo hoVw EH$ EH$sH¥$V {d{Y : AmZwd§{eH$, O¡dagm`{ZH$, 
à{VajmË‘H$ Ed§ g¨aMZmË‘H$ {díbofU”

-2215024

482124 nr-60 “^maV ‘| ì`mßV AmZwd§{eH$ Aì`dñWmAm| H$m amîQ´r` S>oQ>m~og : {dH$mg, {ZamoJrH$aU Ed§ godmE§” 482124

-280000 nr-61
“Wm`moaoS>m°pŠgZ/Wm`moaoS>m°ŠgrZ [aS>ŠQ>og Am¡a Ý`ypŠbAm°BS> àmoQ>rZ EM-EZEg ‘| XmofnyU© Ee[a{e`m H$mobmB© 
‘| nmoQ>¡{e`‘ Ho$ KmVH$ g¨M`Z Ho$ ZdrZ g‘bjUr H$m gyú‘ narjU”

-280000

-278928 nr-62
“AZwboIZ Ed§ H|$ÐH$s` n[adhZ ‘| B§Q>oJ«og H$s ^y{‘H$m  EMAmB©dr-1 amoJOZZ : {dfmUw g¨~§Yr OrZmo‘ Ho$ 
à{Vbmo‘”

-278928

-773874 nr-63 “grS>rE’$S>r ‘| O¡dgyMZm {dkmZ gw{dYm ‘| {dÚ‘mZ A{^H$bZ Adg¨aMZm H$m CÝZ`Z” -773874

-158 nr-64 M‘© Ho$ {bE O¡dàm¡Úmo{JH$s : ñdÀN> g¨gmYZ H$s {Xem ‘| MaU -II -158

-582647 nr-65
“OR>a amoJmUw ho{bH$mo~¡ŠQ>a nmBamo{b Ho$ JwUgyÌr ßbmpñQ>H$Vm joÌ H$m AmU{dH$, AmZwd§{eH$ Ed§ àH$m`m©Ë‘H$ 
{díbofU”

-582647

23733305 nr-65E ~mg‘Vr S>rEZE {díbofU Ho$ {bE EnrS>m-grS>rE’$S>r H|$Ð 24524727

-681246 nr-66
‘mZd E{nOrZmo‘ {dMbZ : JwUgyÌ 18 Am¡a dmB©, Am¡a Hw$N>  hm°Šg ‘|, BÝgw{bZ g¨Ho$VZ Ed§ H«$mo‘¡{Q>Z nwZ: 
àmoJ«m‘Z OrZm| ‘| grnrOr AmBbÝS> ‘o{WbrH$aU H$m {díbofU

-681246

-113545 nr-67
gmaUr - AmYm[aV grOrEM Ed§ OrZ ì`§OZ gyú‘ga{U`m| Ho$ g¨`moOZ H$m BñVo‘mb H$aHo$ ZdrZ J«{gH$m 
eëH$s H$mo{eH$m H$m{g©Zmo‘m (B©Eggrgr) OrZm| H$s nhMmZ

-113545

-59874 nr-68 J«{gH$m H¢$ga H$s nyd© - H¢$gar XemE§ hmoZo dmbo CÀM OmopI‘ ì`{º$`m| H$s nhMmZ -59874
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-21336 nr-70
Am§Y« àXoe go nm[adm[aH$ A{Vd¥{Õ H$m{S>©Amo‘m`mon¡Wr (E’$EMgr) amo{J`m| ‘| ~r‘mar n¡Xm H$aZo dmbo 
CËn[adV©Zm| H$s nhMmZ

-21336

-1421653 nr-72 B§gw{bZ à{V{H«$`m erb OrZm| Ho$ nmg J¡a H$moqS>J S>rEZE Ho$ A{V gyú‘ A§Va -1421653

-857136 nr-73
ZdrZ ñWmZrH¥$V grnrdmB© g¨»`m n[adV©Zm| Ho$ A§Xa pñWV A½Ý`me`r H¢$ga OrZm| H$s nhMmZ Am¡a 
A{^bjUZ 

-857136

-10840 nr-75 BÊS>g -II qgH«$moQ´m°Z òmoV na ~¥hVAmpÊdH$ {H«$ñQ>{bH$s ~r‘bmBZ  Ho$ {bE ê$naoIm V¡`ma H$aZm& -10840

-50234 nr-76
H|$ÐH$s` H$maH$ - EnrnrE~r Eë’$m Ho$ {deof g¨X^© ‘| ~më`mdñWm ñdbrZVm ‘| AmU{dH$ {MõZH$m| H$m EH$ 
AÜ``Z

-50234

124277 nr-77
EgEM3 ~§YZ S>mo‘oZ Ho$ ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg nrB©/nrnrB© àmoQ>rZm| H$m àH$m`m©Ë‘H$ A{^bjUZ 
: ~¥hV^jH$mUw àH$m`m] H$mo ‘m°Sw>boQ> H$aZo ‘| CZH$s ^y{‘H$m H$mo g‘PZm

124277

1304 nr-78
H$m`©~b - OÝ‘OmV hmBnaWm°`am°`{S>µO‘ Ed§ OÝ‘OmV ES´rZb hmBnaßb¡{gg Ho$ {bE AmB©E‘S>r ZdOmV 
N>mZ~rZ : EH$ ~hþH|${ÐH$ AÜ``Z

1304

-105086 nr-79 emo{WO AZw{H«$`mE§ àd¥Îm H$aZo Am¡a CgHo$ {Z`‘Z ‘| EOrB© àmoQ>rZm|  H$s ^y{‘H$m H$mo g‘PZm -105086

-608222 nr-80
S>rEZE - AmYm[aV {MõZH$m| H$m BñVo‘mb H$aHo$ AmZwd§{eH$ Vm¡a na ê$nm§V[aV ImÚ nXmWm] Ho$ g¨gyMZ Ho$  
{bE {ZX}enaH$ godm H|$Ð

-608222

143470 nr-81 H$mo{eH$s` ZoQ>dH$m] H$m nwZ{Z‘m©U H$aZm : Xmo - KQ>H$ {Z`m‘H$ àUm{b`m§ 143470

850453 nr-81E S>m°. Oo Jm¡are§H$a H$mo Oo gr ~mog AÜ`oVmd¥{Îm àXmZ H$aZo Ho$ {bE {dÎmr` ghm`Vm -60000

-369021 nr-82 H¢${S>S>m ½b¡~aoQ>m - ~¥hV^jH$mUw H$m àH$m`m©Ë‘H$ OrZmo{‘H$ {díbofU -369021

-1155594 nr-83 àmoH¡$[a`mo{Q>H$ AZwboIZ g‘mnZ H$maH$, AmaEMAmo : H$ma©dmB© H$s {H«$`m{d{Y Am¡a O¡{dH$s -1155594

-1150 nr-84 d¡ŠgrZ à^m{dH$Vm narjUm| Ho$ {bE V¡`m[a`m§ H$aZm : AmYma - aoIm ‘hm‘mar {dkmZ, ~ohVa Z¡Xm{ZH$s, 
gwajm Ho$ {MõZH$ Am¡a MaU I/II narjU

-1150

-106479 nr-84E ‘mZd nhMmZ à{H«$`m Ho$ ~Mmd Ho$ {bE ‘mZd níMOmV 5-‘o{WbgmBQ>mo{gZ Ho$ à{V {ZXo{eV à{Va{j`m| 
H$m BñVo‘mb H$aHo$ S>rEZE {‘lU go ‘mZd S>rEZE H$m g‘¥{ÕH$aU CgHo$ ~mX g¨nyU© OrZmo‘ àdY©Z

-106479

-1118755 nr-85 ‘mBH$mo~¡ŠQ>r[a`m ‘| AmB©S>rB©Ama g¨~Õ OrZ {Z`m‘H$ ZoQ>dH©$ -1118755

-65698 nr-87 dÝ` aoe‘ H$s‹S>m| H$s VwbZmË‘H$ OrZmo{‘H$s -65698

-636286 nr-90 H¢${S>S>m ½b¡~aoQ>m H$s amoJOZZ O¡{dH$s ‘| `mn{gÝg H$s ^y{‘H$m -636286

-1098900 nr-91 S>rE‘E‘Q>r 3 Eb : H¢$ga Ho$ gmW níMOmV ghg¨~§Y -1098900

268823 nr-92
“AZwboIZ à{V - g‘mnH$m| H$s A{^H$ënZm V¡`ma H$aZm : OrZ ì`§OZ Ho$ ZE g¨X‘H$m| H$mo V¡`ma H$aZo Ho$ 
{bE EH$ ZdrZ nÕ{V” ñdU©O`§Vr AÜ`oVmd¥{Îm na n[a¶moOZm

268823

-611833 nr-93/E1 Q>çy~aHw$bmo{gg Ho$ à{V A§V:jonm| na CÔo{eV ~hþ{df`r nÕ{V`m| na dMw©Ab CËH¥$îQ>Vm H|$Ð -611833

-3228626 nr-93/E2 ‘mBH$mo~¡³Q>r[a¶‘Q>çy~aHw$bmo{gg Ho$ à{V A§V:jonm| na CÔo{eV ~hþ{df`r nÕ{V`m| na dMw©Ab CËH¥$îQ>Vm H|$Ð -3228626

837745
 nr-3~r2 

(II)
à~b {damoYr Vno{XH$ {M{H$Ëgm {dkmZ Ho$ ê$n ‘| ~r 2 E‘ A§V:{H«$¶m Am¡a nrnrB© 18-Q>rEbAma2 
A§V:{H«$¶m: noßQ>mBS²>g Ho$ ‘yë¶m§H$Z / N>moQ>o AUwAm| B©EgEQ>r - 6 H$mo bú¶ ~ZmZm&

952280

-276552   nr-97 B©Zmo{gQ>m°b nmBamo’$m°ñ’o$Q>m| Ho$ Ûmam goarZ nmBamo’$m°ñ’$mo[abrH$aU H$m àmo{Q>Amo‘-dma {díbofU -276552

-236042   nr-98 O¡ÝWmo‘moZg CJ«Vm ‘| {dgaUerb g¨Ho$VZ KQ>H$ (S>rEgE’$) Ûmam ì`d{hV H$mo{eH$m - H$mo{eH$m g¨Ho$VZ H$s 
^y{‘H$m

-236042

-567516   nr-99 `yH¡$[a`moQ>r H$mo{eH$m d¥{Õ, àMwamoØdZ Ed§ amB~mogmo‘ O¡d CËn{Îm ‘| B©Zmo{gQ>m°b nmBamo’$m°ñ’o$Q>m| H$s ^y{‘H$m -567516

5912597 18840488
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{nN>bo df© n[a. g¨. {ddaU Mmby df©

11713327 grAmoB©-I aoe‘H$sQ>m| H$s AmZwd§{eH$s Ed§ OrZmo{‘H$s Ho$ {bE CËH¥$îQ>Vm H|$Ð 11713327

12465940 grAmoB©-II gyú‘Ordr O¡{dH$s Ho$ {bE S>r~rQ>r CËH¥$îQ>Vm H|$Ð 12773150

600000 nr-03 “aoe‘H$sQ>, ~m°på~Šg ‘moar ‘| amoJUw à{VamoYH$Vm H$m Q´mÝgOoZo{gg Ed§ AmZwd§{eH$ AmYma 600000

329289 nr-07
“‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg Ho$ AÀN>o go A{^bj{UV Z¡Xm{ZH$ Z‘yZm| Ed§ à^oXm| H$m g¨J«hU Am¡a Am¡fY 
à{VamoYH$ à^oXm| Ho$ g¨gyMZ Ho$ {bE AmU{dH$ VH$ZrH$m| H$m {dH$mg ~hþH|${ÐV n[a`moOZm”

329289

588400 nr-09 “àgwßV E‘, Q>çy~aHw$bmo{gg - na EZE‘AmB©Q>rEbAmB© n[a`moOZm : ZE bú`, Am¡fY {ZH$mgr àUm{b`m§, 
O¡dd¥{ÕH$maH$ Ed§ amoJ {M{H$Ëgm”

588400

47400 nr-10 “~mHw$bmo{dfmUw nm°brho{S´Z OrZ dY©H$ go AZwboIZ Ho$ A{V g{H«$`U ‘| An ñQ´r‘ AZwH«$‘ VËdm| H$s ^y{‘H$m” 47400

17784 nr-100
Q>r-H$mo{eH$m à{Vajm AZw{H«$`m na A{^{H«$`merb Am°ŠgrOZ H$m à^md : Q>çy~aHw$bmo{gg Ho$ Xm¡amZ 
à{Vajm{ZamoY H$s AmU{dH$ {H«$`m{d{Y H$mo g‘PZo Ho$ {bE EH$ nÕ{V  - amîQ´r` Ord{dkmZ nwañH$ma

17784

14378004 nr-101 H$mo{eH$m eara{H«$`m{dkmZ ‘| B©Zmo{gQ>m°b nmBamo’$m°ñ’o$Q>m| H$s ^y{‘H$m : àmoQ>rZ ’$m°ñ’$mo[abrH$aU Ho$ O¡d 
amgm`{ZH ‘hËd H$m narjU H$aZm - d[aîR> AÜ`oVmd¥{Îm

14378004

698550 nr-102 Q>rEM1/Q>rEM2 à{Vajm ‘m°Sw>ba Ho$ ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg hrQ> em°H$ àmoQ>rZ 60 H$s ^y{‘H$m H$mo g‘PZm 698550

1000000 nr-107 AmB©dmB©~rE n[a`moOZm-nmXn ajm AZw{H«$`m ‘| OrdmpÊdH$ H$mo{eH$m-H$mo{eH$m g¨Ho$VZ AUwAm| H$s {H«$`m{d{Y Ed§ 
^y{‘H$m

1000000

3911516 nr-109
gwB§J àmo{Q>`mo{‘Šg AmYm[aV nÕ{V go nrAmB©3-H$mBZog/EHo$Q>r n¡Wdo H$m AmU{dH$ gyú‘ narjU : ZdrZ 
g¨^mì` A~w©XOrZm| Am¡a A~w©X {ZamoYH$m| H$s nhMmZ H$aZo hoVw EH$ AÜ``Z

3911516

206800 nr-111 am‘qbJñdm‘r AÜ`oVmd¥{Îm-‘ÀN>a ‘| XþJ©å¶ {H«$`m{d{Y: OrZmo{‘H$ n¡‘mZo na AmU{dH$ H$moS>m| H$mo gwbPmZm 206800

670095 nr-113 Or^ H$s eëH$m H$mo{eH$m H$m{g©Zmo‘m H$m Z¡Xm{ZH$ Am¡a AmU{dH$ AmZwd§{eH$ {díbofU 670095

475900 nr-114
H¡$ëgrZy[aZ - EZE’$EQ>r n¡Wdo Am¡a CgHo$ {Z`m‘H$ gwnaAm°ŠgmBS> {S>g‘wQ>og (EgAmoS>r) Ed§ AmagrEEZ1 
(H¡$ëgrZy[aZ H$m aoJwba) S>mCZ qgS´mo‘ H$m ‘yë`m§H$Z H$aZm&

475900

4580214 nr-115 amîQ´r` new O¡dàm¡Úmo{JH$s g¨ñWmZ H$s ñWmnZm 4580214

800000 nr-116
S>r~rQ>r-BpÊS>`m Ed§ EAmB©EgQ>r - OmnmZ : H$mo{eH$s` àMwamoXw^dZ Ed§ OrU©Vm Ho$ g¨~§Y ‘| AmaEEg, 
{gaQw>BÝg Ed§ grEAmaE’$ H$s ×§× ^y{‘H$m H$mo {Z`§{ÌV H$aZo dmbr AmU{dH$ {H«$`m{d{Y`m| H$mo g‘PZm : 
H¢$ga amoJ {M{H$Ëgm {dH${gV H$aZo hoVw ZdrZ H$m`©Zr{V

800000

183443 nr-118 OrZ ì`§OZ S>oQ>m Am¡a AZwboIZ {Z`‘Z nydm©Zw‘mZm| Ho$ {díbofU Ho$ O[aE ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg ‘| 
{Z`m‘H$ ZoQ>dH$m] H$m {Z‘m©U& (ê$gr ’$mCÊS>oeZ Ho$ gmW g‘Pm¡Vm kmnZ)

183443

529750 nr-12 ^maV ‘| E‘. Q>çy~aHw$bmo{gg Ho$ n¥WH$ {H$E JE amo{J`m| H$s AmU{dH$ AmZwd§{eH$s Am¡a àH$m`m©Ë‘H$ 
OrZmo{‘H$s

529750

13632420 nr-122 H|$Ðr` V§{ÌH$m V§Ì Ho$ nyd©dVu - níM Aj {ZYm©aU ‘| hm°Šg OrZm| H$s ^y{‘H$m H$mo g‘PZm 13963785

1674539 nr-123 grS>rE’$S>r ‘| AmZwd§{eH$ {d{dYVm AÜ``Zm| na ‘¡Šg ßb¢H$ g‘yh H$s ñWmnZm 1932552

758900 nr-126 AmaEMAmo - Am{lV AZwboIZ g‘mnZ ‘erZar : H$ma©dmB© H$s {H«$`m{d{Y 758900

6776327 nr-127 H$mo{eH$m OrdZ Ed§ ‘aU ‘| ’$m°ñ’$moQ>ogm| Ho$ àH$m`m©Ë‘H$ ZoQ>dH©$ na gwì`dpñWV AÜ``Z 6776327

1770000 nr-128 EH$ AdgadmXr ‘mZd amoJmUw H¢${S>S>m ½b¡~aoQ>m ‘| Am`aZ AO©Z Ed§ Am`aZ g‘pñW{V H$s {H«$`m{d{Y 1770000

1334600 nr-13 “àUmbr~Õ Xmo OrZ Zm°H$AmCQ> nÕ{V Ûmam CÎma-OrZmo{‘H$s `wJ ‘| OrZ àH$m`m] H$mo {Zê${nV H$aZo hoVw 
H$m`©H«$‘”

1334600

1008000 nr-130 aoe‘ H$sQ>m| ‘| qbJ JwUgyÌm| Am¡a qbJ {ZYm©aU H$aZo dmbo OrZm| H$m VwbZmË‘H$ AmZwd§{eH$ {díbofU 1008000

1054297 nr-133 S´mogmo{’$bm ‘obmZmoJoñQ>a ‘| H|$Ðr` V§{ÌH$m V§Ì A{^aMZ ‘| S>m°Šg OrZ {dH¥$V H$s ^y{‘H$m H$m narjU H$aZm& 1054297

5500000 nr-135 {gg Q>r~r : Q>r~r g¨H«$‘U ‘| nanmofr amoJmUw A§V:{H«$`m H$s A§VamH$mo{eH$s` J{VH$s H$mo ñnîQ> H$aZo hoVw EH$ 
ZoQ>dH©$ H$m`©H«$‘

5500000

900000 nr-137 ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg Ho$ nrnrB© 18 àmoQ>rZ Ûmam àmoemo{WO AZw{H«$`mAm| Ho$ AYmo {Z`‘Z ‘| em{‘b 
g¨Ho$VZ n¡WdoµO : amoJ {M{H$Ëgm Ho$ ê$n ‘| nrnrB© 18 H$m AZw‘mZ

900000

700000 nr-138 S>rEZE‘Q>r31 Am¡a OrZmo{‘H$ Bpåà§qQ>J H$m gh - ‘yë`m§H$Z 700000

500000 nr-139 nr53 pñW{V Ho$ g¨X^© ‘| H$mo{eH$s` OrU©Vm Ho$ Xm¡amZ níMmV n[adV©Zm| Am¡a {gQw>©BZm| H$s ^y{‘H$m H$m ‘yë`m§H$Z 
H$aZm

500000

5163243 nr-14 “‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg H$s ~hþAm¡fY à{VamoYH$Vm Ho$ {bE CÎmaXm`r OrZm| H$s nhMmZ Ed§ {d^oXm| 
Ho$ à{VamoYr aoe‘ Ho$ H$s‹S>m| H$m {dH$mg”

5163243

               S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð g§b¾H$-II

31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE AMb n[ag¨n{Îm`m| H$s {Z{Yo$ (n[a`moOZm AZwXmZm| Ho$ n§OrH¥$V ^mJ) H$m {ddaU
(am{e é. ‘|)
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                                            S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð g§b¾H$-II
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE AMb n[ag¨n{Îm`m| H$s {Z{Yo$ (n[a`moOZm AZwXmZm| Ho$ n§OrH¥$V ^mJ) H$m {ddaU

(am{e é. ‘|)

{nN>bo df© n[a. g¨. {ddaU Mmby df©

500000 nr-140 Amdí`H$ dm`ab OrZm| Ho$ Zm°H$S>mCZ AmYm[aV qgWo{Q>H$ E‘AmB© AmaEZE Ho$ ‘mÜ`‘ go ~¡Hw$bmo dm`ag 
A{^bjUZ Ho$ {bE VwbZmË‘H$ Am¡a àH$m`m©Ë‘H$ OrZmo{‘H$s nÕ{V`m§

500000

650000 nr-142 B© 2 E’$ à{V{H«$`merb à‘moQ>am| ‘| EM 3 Ho $4 Q´mB‘o{WboeZ {MõZm| H$mo {‘Q>mZo ‘| em{‘b EM 3 Ho $4 
Q>rAmaAmB© {S>‘o{Wbog H$s nhMmZ H$aZm

650000

1868000 nr-145 "EM 3 Ho$ 4 EME‘Q>r n[adma Ûmam H$mo{eH$m MH«$ H$s àJ{V" 1868000

1000000 nr-146 "amB~mogmo‘b AmaEZE AZwboIZ ‘| E‘EbEb H$s ^y{‘H$m" 1000000

469000 nr-149 "H¢${S>S>m ½bo~«mQ>m Ho$ {dH¥${V Ord {dkmZ ‘| gy‘mo`boeZ H$s ^y{‘H$m" 469000

6000000 nr-15 “ho{bH$mo~oŠQ>a nmBbmoar OrZmo‘ H$m`©H«$‘ - OrZmo‘ AZwH«$‘UZ, àH$m`m©Ë‘H$ {díbofU Am¡a ^maVr` amo{J`m| go 
àmßV à^oXm| H$s VwbZmË‘H$ OrZmo{‘H$s”

6000000

17421 nr-152 qbJ {d{eï> ñnmBqgJ Ho$ d¡{œH$ Q´m§g{H«$ßQ>m|{‘Šg 17421

3000000 nr-153 "‘mZd H¢$ga dmobmQ>mo‘ Ho$ g‘ZwH«$‘ Ho$ ×mam OëXr H¢$ga {ZXmZ Ho$ {bE EH$ AmH$f©H$ Am¡a AmemOZH$ H$m`©Zr{V" 3000000

132495 nr-154 "VH©$g¨JV {S>OmBZ, Am°J}Zmo{Q>Z Am¡a Am°J}Zmo Am`aZ na AmYm[aV Am°J}Zmo‘oQ>{bH${damoYr `m¡{JH$m| H$mo {dH${gV 
H$aZo Ho$ {bE qgWo{Q>H$ H$m`© Zr{V`m§"

132495

-4634 nr-156 "‘mBH«$mo{~`b H$moa‘ g¨doXZ na b{jV  amoJ {Z`§ÌU ‘| nmXn amoJµOZµH$ Ho$ O|Wmo‘moZmg g‘yh go g¨Ho$VZ 
AUwAm| ‘| H$mo{eH$m go H$mo{eH$m H$s j‘Vm H$m àXe©Z H$aZo Ho$ {bE AZwà`moJ"

-4634

992265 nr-157 "EH$ AdgadmXr ‘mZd H$dH$ amoJmUw H¢${S>S>m ìbm~«mQ>m ‘| Am¡f{Y à{VamoYH$Vm H$mo g‘PZm VWm ZB© 
H$dH$amoYr Am¡f{Y¶m| H$s nhMmZ"

1081661

343121 nr-158 "‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg H$s EH$ nrnrB© àmoQ>rZ Ûmam ‘oO~mZ à{Vajm à{V{H«$`m Ho$ ‘m°S>çyboeZ: 
‘oO~mZ ‘| AnZr ^y{‘H$m H$mo g‘PZm - amoJOZH$Vm nañna"

343121

1814901 nr-16 àgwßV E‘. Q>çy~aHw$bmo{gg - na EZE‘AmB©Q>rEbAmB© n[a`moOZm : ZE bú`, Am¡fY {ZH$mgr àUm{b`m§, 
O¡dd¥{ÕH$maH$ Ed§ amoJ {M{H$Ëgm

1814901

160082 nr-165 aoe‘ H$sQ>m| ‘| à{Vajm à{V{H«$`m OrZm| H$s nhMmZ Am¡a H$m`m©Ë‘H$ {deofVmE§ 160082

2000000 nr-166 ewê$AmVr Am°ZgoQ> H$ht H$ht ‘m¡OyX ‘bme` Ho$ H¢$ga ‘| Q´m§g{H«$ßQ>mo‘ H$m AZwH«$‘U {dûcofU 2000000

560757 nr-167 "g|Q´mo‘r`am| Ho$ E{nOoZo{Q>H$ {d{ZX}e ‘| E‘EbEb g¨Hw$b H$s ^y{‘H$m H$mo ñnï> H$aZm" 488000

396000 nr-168 "Ý`ybamoñnmoam ‘| gr{‘V OrZ - Zm{^H$ Ho$ {bE EH$ ImoO" 396000

295560 nr-171 H¢${S>S>m ½bo~«oQ>m Ho$ {déb|g ‘| do{gH$b ‘Ü`ñWVm n[adhZ Am¡a H«$mo‘o{Q>Z [a‘m°S>qbJ H$s ^y{‘H$m 406301

1500000 nr-172 ewéAmVr H$ht H$ht ‘m¡OyX ‘bme` Ho$ H¢$ga Ho$ AmU{dH$ bmjUrH$aU 1500000

166729 nr-184 gob ‘| {d{Z`m‘H$ KQ>ZmAm| ‘| em{‘b noßQ>mBS>-àmoQ>rZ B§Q>aoŠeZ H$mo g‘PZo Ho$ {bE H$åß`yQ>oeZb Ñ{ï>H$moU" 166729

84421 nr-185 ‘mBH«$mo{~`b gopßgg Ho$ {bE {M{H$Ëgm Ho$ ê$n ‘| ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg àmoQ>rZ nrnrB©18 
EZEH$mono{Q>H$b Z¡Zmonm{Q©>H$b H$s Om§M H$aZo H$s j‘Vm

264191

2180896 nr-186 amo-na {Z^©a à{VboIZ g‘m{á Am¡a AÝ` O¡{dH$ à{H«$`mAm| Ho$ ~rM BZ {ddmo H«$m°g-dmVm© 2180896

0 nr-188 ~m¡{ÕH$ {dH$bm§JVm Ho$ {bE ZdrZ OrZm| H$s nhMmZ 109430

600000 nr-189 H¢${S>S>m ½bm~«oQ>m ‘| ½bmBH$mo’$m°ñ’o${Q>S>mB{bZmo{OQ>mob-qbŠS> EñnmQ>}~b àmoQ>r{µOO H$s {deofVm:amoJOZH$Vm ‘| 
^y{‘H$m

1648275

50000 nr-190 ~¡ŠQ>r[a`b Q´m§g{H«$ßeZ ‘erZar Ho$ ZE H$maH$m|/{d{Z`m‘H$m| Ho$ òmoV hoVw ‘mBH$mo~¡ŠQ>r[a`mo’o$O H$s ImoO H$aZm 50000

39060 nr-191 "‘mZd ’«§${Q>`a {dkmZ H$m`©H«$‘ AZwg¨YmZ AZwXmZ - nm°br’$moñ’o$Q> Ho$ agm`Z {dkmZ Am¡a Ord {dkmZ Ho$ à{V 
EH$ ì`mnH$ Ñ{ï>H$moU: ^ybm hþAm ~m`monm°{b‘a

1451177

2000000 nr-192 ~¡ŠQ>r[a`b Q´m§g{H«$ßeZ Q>{‘©ZoQ>a amo, EH$ e{º$embr Xdm bú` Ho$ {bE noßQ>mBS> BZ{h{~Q>a H$m {S>OmBZ 2157173

289966 nr-194 amoJOZH$ `rñQ>Q> H¢${S>S>m ½bo>~«oQ>m ‘| V§Ì Am¡a bmoho Ho$ n[adhZ Ho$ {d{Z`‘Z 500000

0 nr-197 amï´>r` nmoñQ> S>m°ŠQ>ab AÜ`oVmd¥{Îm 123841

0 nr-198 ‘mZd AmZwd§{eH$ {dH$mam| ‘| ZdrZ OrZ Am¡a S>r Zmodmo g¨Vw{bV H«$mo‘mogmo‘b nwZJ©R>Z H$s {deofVm Ho$ {bE 
g¨nyU© OrZmo‘ AZwH«$‘U"

193695

0 nr-199 ’$m°ñ’o$Q> Ûmam {Z`§{ÌV H$mo{eH$s` à{H«$`mAm| Am¡a ‘mJm] H$s Om§M H$aZm 1408161

0 nr-201 ‘mBQ>mo{gg ‘| E‘EbEb Ho$ H$m`m] H$mo n[a^m{fV H$aZm 194313

0 nr-202 gmBQ>moH$mBZo{gg H$s à{H«$`m ‘| E‘EbEb H$m°åboŠg> H$s ^y{‘H$m H$mo g‘PZm 256738

0 nr-203 S>rEZE à{VH¥${V Ho$ {d{Z`‘Z ‘| {dI§S>Z B©ñQ> {gQw>©BZ n[adma {hñQ>moZ S>mBE{gQ>mBbog EMEgQ>r 4 Ho$ EH$ 
g¨^m{dV ZdrZ H$m`© H$s Om§M

80645

0 nr-209 ^maV ‘| H$mobmoaoŠQ>b H¢$ga ‘| E‘EgAmB© Am¡a grAmB©E‘nr Ho$ `moJXmZ Am¡a A§V…{H«$`m H$m {dÀN>oXZ H$aZm 387500
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{nN>bo df© n[a. g¨. {ddaU Mmby df©

244400 nr-17 “B©Zmo{gQ>m°b -’$m°ñ’o$Q> g¨íbofU na AÜ``Z - ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg EM37 Amadr go EH$ ZdrZ 
E§OmB‘” AmB©E‘Q>rB©grEM, MÊS>rJ‹T> go ~Xbr

244400

344020 nr-18 “‘bo[a`m naOrdr Ho$ EBW«mogmBQ> ~§YZ na J«mhr ~§YZ ñWb H$m à{V{MÌU” 344020

7246511 nr-19 “aoe‘ H$sQ>, ~m°på~Šg ‘moar EH$sH¥$V AmaEnrS>r, AmaE’$Ebnr Am¡a ‘mBH«$mog¡{Q>bmBQ> qbHo$O ‘mZ{MÌ H$m 
{Z‘m©U, Am¡a g‘bjUr` qbHo$O ‘mZ{MÌ Ho$ gmW CgH$m ghg¨~§Y”

7246511

27331134 nr-20 “g¨H«$m‘H$ amoJm| Ed§ V§{ÌH$s` Aì`dñWmAm| na OrZmo{‘H$s` gyú‘ gmaUr AZwg¨YmZ Ed§ {dH$mg H$m`©H«$‘” 27331134

5300000 nr-21 O¡dgyMZm {dkmZ Ho$ {bE ~hþ‘wIr, gwdmõm gm°âQ>do`a H$m {dH$mg 5300000

603747 nr-22 “ñdÀN>Va àg¨gmYZ H$s {Xem ‘| M‘‹S>o Ho$ {bE O¡d àm¡Úmo{JH$s” 603747

375999 nr-23 “OrE‘Amo’Eg Ho$ g¨gyMZ Ho$ {bE nrgrAma AmYm[aV Am‘mnZm| H$m {dH$mg” 375999

0 nr-24 “EH$ {Z{hV gw{dYm ‘| Eamogm°b MwZm¡Vr” na EH$ H|$Ðr¶ gw{dYm ñWm{nV H$aZm 0

600000 nr-25 “‘mZd à{Vajm-A^md {dfmUw Q>mBn-2 (EMAmB©dr-2) {dfmUwO àmoQ>rZ EŠg (drnrEŠg) Ho$ àH$m`m©Ë‘H$ 
AÜ``Z”

600000

500000 nr-26 Ego[a{e`m H$mobmB© H$s {d^m{OV Zht hmoZo dmbr H$mo{eH$mAm| ‘| CËn[adV©Zm| H$m nm`m OmZm” 500000

260367 nr-29 “CÝZV Z¡Xm{ZH$s Ed§ AmU{dH$ S>rEZE q’$JaqàqQ>J VH$ZrH$m| Ûmam AñnVmb {ZJamZr àUmbr H$m {dH$mg” 260367

3746538 nr-30 B©. H$mobmB© ‘| AZwboIZ g‘mnZ Am¡a à{V g‘mnZ 3746538

3131006 nr-31 ’o$’$‹S>m Q>mBn II CnH$bm H$mo{eH$mAm| ‘| Ho$-amg H$s ^y{‘H$m 3131006

4857938 nr-36 “~¡ŠQ>r[a`mo amoS>mopñnZ Ed§ AmZwd§{eH$ ê$n go ê$nm§{H$V g‘Y{‘©`m| H$m Cn`moJ H$aHo$ H¥${Ì‘ ZoÌnQ>b H$m 
{dH$mg”

4857938

358470 nr-39 “‘oH«$mo’o$µO B’o$ŠQ>moa Ho$ gmW BÝQ>aoŠQ> H$aVo hþE H$å`yQ>oeZb {dûcofU Ed§ H$m`m©Ë‘H$ M[aÌ {MÌU - Enrgr 
H$m`© E‘. Q>çy~aHw$bmo{gg Ho$ noWmoOoZr{gg Ho$ AmpÊdH$ ‘yb H$mo AdJV H$aZo Ho$ {bE EH$ EàmoM”

358470

49738 nr-40 “EÝQ>r Q>çy~aHw$bmo{gg Bå¶wZmo Woaonr ‘| nmoQ>opÝe`b Bå`wZmo - ES²Owd|Q> Ho$ ê$n ‘| EÝQ>rAmoŠgrS>oÝg” 49738

3894086 nr-41 “aoe‘ H$sQ>m| ‘| ì`§{OV AZwH«$‘m| H$m {Z‘m©U, A{^bjUZ Ed§ {díbofU ” 3894086

9500000 nr-42 “‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg Ho$ hrQ> em°H$ àmoQ>rZm| na g¨aMZmË‘H$ Ed§ àH$m`m©Ë‘H$ AÜ``Z”. 9500000

11970000 nr-43 “àmoH¡$[a`moQ>m| ‘| AZwboIZ g‘mnZ H$s gm‘mÝ`rH¥$V {H«$`m{d{Y : gyú‘O¡{dH$ amoJmUwAm| Ho$ {bE {H«$`m{d{Y 
AmYm[aV AZwboIZ g¨X‘H$m| H$s ImoO”.

11970000

3331377 nr-45 n¡V¥H$ Ebrbm| H$m ^oX ~VmZo Ho$ {bE níMOmV N>mn Ho$ ê$n ‘| {deofrH¥$V H«$mo‘¡{Q>Z g¨aMZmE”. 3331377

416137 nr-46 “à{Vajm AZw{H«$`m na A{^{H«$`merb Am°ŠgrOZ àOm{V`m| (AmaAmoEg) H$m à^md : à{Vajm {ZamoY Am¡a 
amoJOZZ ‘| àg¨{JH$Vm”

416137

377567 nr-47 S>rAmaS>rAmo H$m`©H«$‘ Ho$ {bE AZwg¨YmZ Ed§ à{ejU 377567

1413292 nr-48 ‘`H¥$V amoJm| H$s {M{H$Ëgm ‘| Cn`moJ Ho$ {bE ‘mZd `H¥$V ‘yb H$mo{eH$mAm| H$m AmU{dH$ A{^bjUZ’. 1413292

198095 nr-50 “Am§Y« àXoe ‘| J«m‘rU g‘wXm¶ ‘| ~hþH$m¶©Zr{V¶m| ×mam J«rdm H¢$ga {ZdmaU” 198095

401738 nr-51 “ñVZ H¢$ga goëbrZ E‘grE’$-7 ‘| S>moŠgmoê$~r{gZ à{VamoYH$Vm H$s {H«$`m{d{Y H$mo g‘PZm” 401738

1359129 nr-52 “EMAmB©dr-1 drnrAma H$m Ý`ypŠbAmo H$mo{eH$mÐì`r n[adhZ” 1359129

1114495 nr-53 AmpÊdH$ n[apñW{VH$s Ed§ àUmbr {dkmZ na gh¶moJmË‘H$ AZwg§YmZ n[a¶moOZm 1114495

1163764 nr-56 “OrdmUw ‘| AZwboIZ - à{VH¥${V AÝ`moÝ`{H«$`m Am¡a à{V~b AZwHy$bZ H$s AmZwd§{eH$s” 1163764

2131403 nr-57 ‘erZ A{YJ‘ Ed§ àm`mo{JH$ {d{Y`m| Ho$ g¨`moOZ Ho$ O[aE ~ohVa OrZmo‘ ì`m»`m:Ho$g AÜ``Z Ho$ ê$n ‘| 
ßb¡Á‘mo{S>`‘ ’¡$ëgrnoa‘

2131403

63000 nr-58 “O¡dagm`Z {dkmZ ‘| BÊS>mo-‘bo{g`mB© gh`moJ : gm‘mÝ` {hV Ho$ S>oQ>m~ogm| Am¡a CnH$aUm| H$mo hmoñQ> H$aZo 
dmbo do~-nmoQ>©b H$m {dH$mg Ed§ aIaImd”

63000

32974662 nr-59 “‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg H$s O¡{dH$s g‘PZo hoVw EH$ EH$sH¥$V {d{Y : AmZwd§{eH$, O¡dagm`{ZH$, 
à{VajmË‘H$ Ed§ g¨aMZmË‘H$ {díbofU”

32974662

5720800 nr-60 “^maV ‘| ì`mßV AmZwd§{eH$ Aì`dñWmAm| H$m amîQ´r` S>oQ>m~og : {dH$mg, {ZamoJrH$aU Ed§ godmE§” 5720800

4308314 nr-62 “AZwboIZ Ed§ H|$ÐH$s` n[adhZ ‘| B§Q>oJ«og H$s ^y{‘H$m EMAmB©dr-1 amoJOZZ : {dfmUw g¨~§Yr OrZmo‘ Ho$ 
à{Vbmo‘”

4308314

9637574 nr-63 “grS>rE’$S>r ‘| O¡dgyMZm {dkmZ gw{dYm ‘| {dÚ‘mZ A{^H$bZ Adg¨aMZm H$m CÝZ`Z” 9637574

600585 nr-64 M‘© Ho$ {bE O¡dàm¡Úmo{JH$s : ñdÀN> g¨gmYZ H$s {Xem ‘| MaU -II 600585

                                               S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð g§b¾H$-II

31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE AMb n[ag¨n{Îm`m| H$s {Z{Yo$ (n[a`moOZm AZwXmZm| Ho$ n§OrH¥$V ^mJ) H$m {ddaU
(am{e é. ‘|)
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{nN>bo df© n[a. g¨. {ddaU Mmby df©

260000 nr-65 “OR>a amoJmUw ho{bH$mo~¡ŠQ>a nmBamo{b Ho$ JwUgyÌr ßbmpñQ>H$Vm joÌ H$m AmU{dH$, AmZwd§{eH$ Ed§ àH$m`m©Ë‘H$ 
{díbofU”

260000

16924622 nr-65A ~mg‘Vr S>rEZE {díbofU Ho$ {bE EnrS>m-grS>rE’$S>r H|$Ð 16924622

264430 nr-66 ‘mZd E{nOrZmo‘ {dMbZ : JwUgyÌ 18 Am¡a dmB©, Am¡a Hw$N> hm°Šg ‘|, BÝgw{bZ g¨Ho$VZ Ed§ H«$mo‘¡{Q>Z nwZ: 
àmoJ«m‘Z OrZm| ‘ grnrOr AmBbÝS> ‘o{WbrH$aU H$m {díbofU

264430

622747 nr-67 gmaUr - AmYm[aV grOrEM Ed§ OrZ ì`§OZ gyú‘ga{U`m| Ho$ g¨`moOZ H$m BñVo‘mb H$aHo$ ZdrZ J«{gH$m 
eëH$s H$mo{eH$m H$m{g©Zmo‘m (B©Eggrgr) OrZm| H$s nhMmZ

622747

235593 nr-69 AmB© gr E‘ Ama nXW© ZB© `moOZm ‘EM AmB© dr {dfmUw Q>mBn XrK© Q>{‘©Zb [anrQ> (EMAmB©dr-AmB©EbQ>rnr) 
Ho$ g{H«$`U ‘| E‘ Q>çy~aHw$bmo{gg H$s nrB©/nrnrB© n[adma H$s ^y{‘H$m

235593

1012807 nr-70 Am§Y« àXoe go nm[adm[aH$ A{Vd¥{Õ H$m{S>©Amo‘m`mon¡Wr (E’$EMgr) amo{J`m| ‘| ~r‘mar n¡Xm H$aZo dmbo 
CËn[adV©Zm| H$s nhMmZ

1012807

1573795 nr-71 D$VH$ gd§Y©Z Ûmam CJmE JE nm¡Ym| H$s AmZwd§{eH$ {ZîR>m narjU Ho$ {bE {ZX}enaH$ godm H|$Ð 1573795

45653 nr-72 B§gw{bZ à{V{H«$`m erb OrZm| Ho$ nmg J¡a H$moqS>J S>rEZE Ho$ A{V gyú‘ A§Va 45653

1000000 nr-74 H¥${f ‘| ‘yb^yV Ed§ gm‘[aH$ AZwg¨YmZ Ho$ {bE amîQ´r` {Z{Y Ho$ A§VJV© Mmdb ‘| H$sQ> nmXn A§V:{H«$`mAm| 
H$m AmU{dH$ AmYma

1000000

33672 nr-75 BÊS>g -II qgH«$moQ´m°Z òmoV na ~¥hVAmpÊdH$ {H«$ñQ>{bH$s ~r‘bmBZ Ho$ {bE ê$naoIm V¡`ma H$aZm& 33672

245266 nr-76 H|$ÐH$s` H$maH$ - Eë’$m EnrnrE ~r Ho$ {deof g¨X^© ‘| ~më`mdñWm ñdbrZVm ‘| AmU{dH$ {MõZH$m| H$m EH$ 
AÜ``Z

245266

1543605 nr-77 EgEM3 ~§YZ S>mo‘oZ Ho$ ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg nrB©/nrnrB© àmoQ>rZm| H$m àH$m`m©Ë‘H$ A{^bjUZ : 
~¥hV^jH$mUw àH$m`m] H$mo ‘m°Sw>boQ> H$aZo ‘| CZH$s ^y{‘H$m H$mo g‘PZm&

1543605

0 nr-78 H$m`©~b - OÝ‘OmV hmBnaWm°`am°`{S>µO‘ Ed§ OÝ‘OmV ES´rZb hmBnaßb¡{gg Ho$ {bE AmB©E‘S>r ZdOmV 
N>mZ~rZ : EH$ ~hþH|${ÐH$ AÜ``Z

0

496826 nr-79 emo{WO AZw{H«$`mE§ àd¥Îm H$aZo Am¡a CgHo$ {Z`‘Z ‘| EOrB© àmoQ>rZm| H$s ^y{‘H$m H$mo g‘PZm 496826

4192480 nr-80 S>rEZE - AmYm[aV {MõZH$m| H$m BñVo‘mb H$aHo$ AmZwd§{eH$ Vm¡a na ê$nm§V[aV ImÚ nXmWm] Ho$ g¨gyMZ Ho$ 
{bE {ZX}enaH$ godm H|$Ð

4192480

205073 nr-81E S>m°. Oo Jm¡are§H$a H$mo Oo gr ~mog AÜ`oVmd¥{Îm àXmZ H$aZo Ho$ {bE {dÎmr` ghm`Vm 205073

1480220 nr-82 H¢${S>S>m ½b¡~aoQ>m - ~¥hV^jH$mUw H$m àH$m`m©Ë‘H$ OrZmo{‘H$ {díbofU 1480220

912255 nr-83 àmoH¡$[a`mo{Q>H$ AZwboIZ g‘mnZ H$maH$, AmaEMAmo : H$ma©dmB© H$s {H«$`m{d{Y Am¡a O¡{dH$s 912255

388583 nr-83E EOoS>raoÀQ>rZ {‘S>rEQ>oS> gob {gJpÝb§J H$s {H«$`m nÕ{V AdJV H$a boZm : EÝQ>r - BÝâbo>‘oeZ Ed§ EÝQ>r - 
Q>çy‘moar{O{Zgrg ‘| ^y{‘H$m

388583

44854 nr-84 d¡ŠgrZ à^m{dH$Vm narjUm| Ho$ {bE V¡`m[a`m§ H$aZm :AmYma - aoIm ‘hm‘mar {dkmZ, ~ohVa Z¡Xm{ZH$s, 
gwajm Ho$ {MõZH$ Am¡a MaU I/II narjU

44854

1430573 nr-84E ‘mZd nhMmZ à{H«$`m Ho$ ~Mmd Ho$ {bE ‘mZd níMOmV 5-‘o{WbgmBQ>mo{gZ Ho$ à{V {ZXo{eV à{Va{j`m| H$m 
BñVo‘mb H$aHo$ S>rEZE {‘lU go ‘mZd S>rEZE H$m g‘¥{ÕH$aU CgHo$ ~mX g¨nyU©  OrZmo‘ àdY©Z

1430573

374630 nr-89 ‘mBH$mo~¡pŠQ>[a`‘ Q>çy~aHw$bmo{gg AZwboIZ ‘erZar Am¡a OrdmUw^moOr ‘oQ>mOrZmo{‘H$s H$m A{^bjUZ 374630

1376869 nr-90 H¢${S>S>m ½b¡~aoQ>m H$s amoJOZZ O¡{dH$s ‘| `mn{gÝg H$s ^y{‘H$m 1376869

932151 nr-91 S>rE‘E‘Q>r3Eb : H¢$ga Ho$ gmW níMOmV ghg¨~§Y 932151

8500000 nr-92 ñdU©O`§Vr AÜ`oVmd¥{Îm : AZwboIZ à{V - g‘mnH$m| H$s A{^H$ënZm V¡`ma H$aZm : OrZ ì`§OZ Ho$ ZE 
g¨X‘H$m| H$mo V¡`ma H$aZo Ho$ {bE EH$ ZdrZ nÕ{V

8500000

2212534 nr-93/E1 Q>çy~aHw$bmo{gg Ho$ à{V A§V:jonm| na CÔo{eV ~hþ{df`r nÕ{V`m| na dMw©Ab CËH¥$îQ>Vm H|$Ð 2212534

913430 nr-93/E2 ‘mBH$mo~¡³Q>r[a¶‘ Q>>çy~aHw$bmo{gg Ho$ à{V A§V:jonm| na CÔo{eV ~hþ{df`r nÕ{V`m| na dMw©Ab CËH¥$îQ>Vm H|$Ð 913430

246320 nr-95 àmoQ>rZ Ho$ O[aE àmoH¡$[a`moQ>m| ‘| {Z`m‘H$ ZoQ>dH$m] H$m {Z‘m©U :àmoQ>rZ A§V: {H«$`m nydm©Zw‘mZ Am¡a AZwboIZ 
{Z`‘Z nydm©Zw‘mZ (égr g¨K Ho$ gmW g‘Pm¡Vm kmnZ)

246320

1000000 nr-97 B©Zmo{gQ>m°b nmBamo’$m°ñ’o$Q>m| Ho$ Ûmam goarZ nmBamo’$m°ñ’$mo[abrH$aU H$m àmo{Q>Amo‘-dma {díbofU 1000000

2816418 nr-98 O¡ÝWmo‘moZg CJ«Vm ‘| {dgaUerb g¨Ho$VZ KQ>H$ (S>rEgE’$) Ûmam ì`d{hV H$mo{eH$m - H$mo{eH$m g¨Ho$VZ H$s 
^y{‘H$m

2816418

2963482 nr-99 `yH¡$[a`moQ>r H$mo{eH$m d¥{Õ, àMwamoØdZ Ed§ amB~mogmo‘ O¡d CËn{Îm ‘| B©Zmo{gQ>m°b nmBamo’$m°ñ’o$Q>m| H$s ^y{‘H$m 2963482

320849552 327635212

                                              S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð g§b¾H$-II

31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE AMb n[ag¨n{Îm`m| H$s {Z{Yo$ (n[a`moOZm AZwXmZm| Ho$ n§OrH¥$V ^mJ) H$m {ddaU
(am{e é. ‘|)
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… E àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.
  I-àofU 
 4910125.00 Q>rS>rEg 5042467.00
 8974333.00 Am¶H$a 14145332.00
 278372.00 H$m¶© H$a 1337534.00
 1865076.00 OrdZ ~r‘m 1755463.00
 251264.00 Or Eg Eb AmB© 173120.00
 1143660.00 gmd©O{ZH$ ^{dî¶ {Z{Y 0.00
 506200.00 ì`dgm[`H$ H$a 442350.00
 4987454.00 godm$ H$a 2664167.00
 899765.00 AÝ¶ (I-àofU) 289925.00
 462714.00 ñdmñÏ¶ ~r‘m 129638.00
 2304183.00 B©grgrEg 3013664.00
 381481.00 g¨{dXm H$‘©Mmar à{V^y{V O‘m 15000.00
 12569.00 H$‘©Mmar {hVH$mar {Z{Y 30104.00
 0.00 B©nrE’$ 105999.00
 0.00 OrEgQ>r  58788.00
 26977196.00  29203551.00

S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… ~r àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e  

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.
  A{J«‘ dmngr/dgybr/g‘m¶moOZ 
 734321.00 H$‘©Mm[a¶m| Ûmam ì``-H«$¶ Ho$ {bE A{J«‘ 426739.00
 6067820.00 agm¶Z (A{J«‘) 0.00
 70328.00 H§$ß¶yQ>a A{J«‘ (AZwg§YmZ ’$obmo) 0.00
 168592.00 H$åß¶yQ>a A{J«‘ (H$‘©Mmar) 114541.00
 29685.00 Cn-^moÁ¶, H$m±Mr¶ dñVwE± Ed§ nwO} (A{J«‘) 0.00
 1800.00 dmhZ (A{J«‘) 0.00
 78324.00 dmhZ A{J«‘ 79256.00
 6638.00 S>rE (A{J«‘) 0.00
 909438.00 B© E‘ S>r 208000.00
 5613268.00 CnH$aU (A{J«‘) 2214182.00
 138600.00 Ë¶mohma A{J«‘ 42300.00
 0.00 OrS>rE (AÝ¶) 16000.00
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… gr àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.
  n[a¶moOZm - àmpßV¶m± 
 8768000.00 grAmoB© 1/ H$moa 0.00
 775000.00 grAmoB© 1/ nr-I 0.00
 643000.00 grAmoB© 1/ nr-II 0.00
 1090000.00 grAmoB© 1/ nr-III 0.00
 2100000.00 grAmoB2-II/nr-1 1489000.00
 1061000.00 grAmoB2-II/nr- E 744000.00
 488000.00 grAmoB2-II/nr-~r 250000.00
 1061000.00 grAmoB2-II/nr-gr 744000.00
 496000.00 grAmoB2-II/nr-S>r 250000.00
 866000.00 grAmoB2-II/nr-B© 744000.00
 3447000.00 grAmoB2-II-H$moa 4929000.00
 442000.00 grAmoB-I/nr-IV 0.00
 2028298.00 AÝ¶ 1136685.00

S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… ~r àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.
 15950.00 gm‘mÝ¶ O‘m Ed§ A{J«‘ 1929593.00
 0.00 ‘mZd g¨gmYZ {dH$mg-H$‘©Mm[a`m| H$m à{ejU-gå‘obZ (A{J«‘) 0.00
 55200000.00 A§Va ~¢H$ A§VaU  98484058.00
 157200.00 à¶moJembm à{V^y{V O‘m Am¡a N>mÌmdmg à{V^y{V O‘m 178000.00
 690500.00 Eb Q>r gr (A{J«‘) 417780.00
 30843.00 {d{dY doVZ (A{J«‘) 95678.00
 260129.00 AÝ¶ (A{J«‘) 0.00
 53387.00 ñWmnZm Ho$ ^wJVmZ (A{J«‘) 40821.00
 456821.00 [adm°pëd¨J A{J«‘ 284057.00
 952850.00 à{V^y{V O‘m 3367370.00
 199732.00 ¶mÌm ^Îmm {dXoe (A{J«‘) 73778.00
 1363959.00 ^maV ‘| Q>rE-S>rE-‘mZXo` (A{J«‘) 44000.00
 11500.00 à{ejUmWu à{V^y{V O‘m 10000.00
 45000.00 Ob (A{J«‘) 0.00
 178928.00 H$m¶©embm Am¡a gå‘obZ 0.00
 73435613.00  108026153.00
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… gr àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.
 172000.00 nr-110 0.00
 2722184.00 nr-122 3462961.00
 1648000.00 nr-123 0.00
 663747.00 nr-127 0.00
 500000.00 nr-133 0.00
 0.00 nr-135 2424800.00
 662545.00 nr-143 0.00
 0.00 nr-152 587717.00
 1787000.00 nr-153 0.00
 1638000.00 nr-157 0.00
 2790992.00 nr-158 0.00
 699600.00 nr-162 0.00
 1483389.00 nr-163 0.00
 0.00 nr-166 1359100.00
 900000.00 nr-167 0.00
 2535600.00 nr-169 3858700.00
 1100000.00 nr-170 0.00
 0.00 nr-171 3533564.00
 1000000.00 nr-172 800000.00
 2107380.00 nr-173 355990.00
 0.00 nr-174 500000.00
 2214648.00 nr-175 363913.00
 207044.00 nr-176 0.00
 225000.00 nr-177 0.00
 1000000.00 nr-178 900000.00
 100000.00 nr-179 50000.00
 0.00 nr-181 1164000.00
 2110000.00 nr-182 0.00
 0.00 nr-183 1091800.00
 0.00 nr-185 545000.00
 1841600.00 nr-186 1599800.00
 0.00 nr-187 600000.00
 0.00 nr-188 1250000.00
 5629854.00 nr-189 3605421.00
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… gr àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.
 0.00 nr-190 950000.00

 7765092.00 nr-191 0.00

 3819000.00 nr-192 1819800.00

 1050000.00 nr-193 0.00

 500000.00 nr-194 0.00

 1285000.00 nr-195 1285000.00

 1281744.00 nr-196 0.00

 960000.00 nr-197 559246.00

 2556000.00 nr-198 400000.00

 4013536.00 nr-199 8034427.00

 1830000.00 nr-200 0.00

 1241000.00 nr-201 2320000.00

 603000.00 nr-202 1800000.00

 1186706.00 nr-203 1538000.00

 0.00 nr-204 558333.00

 0.00 nr-205 1484600.00

 0.00 nr-206 300000.00

 0.00 nr-207 2456600.00

 0.00 nr-208 960000.00

 0.00 nr-209 3054000.00

 0.00 nr-211 7602399.66

 0.00 nr-212 2179000.00

 0.00 nr-213 2724000.00

 0.00 nr-214 854333.00

 0.00 nr-215 970000.00

 0.00 nr-216 1768000.00

 0.00 nr-217 1141600.00

 0.00 nr-219 1500000.00

 1004370.00 nr-65E 1001001.00

 1360000.00 nr-81E 0.00

 737000.00 nr-93~r2 (II) 816700.00
 90196329.00  86416490.66
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… S>r àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.
  A{J«‘ 

 653985.00 H$‘©Mm[a¶m| Ûmam ì¶¶ - H«$¶ Ho$ {bE A{J«‘ 545167.00

 6024000.00 agm¶Z (A{J«‘) 3535441.00

 48400.00 H$åß¶yQ>a A{J«‘ (AZwg§YmZ ’$obmo) 0.00

 60000.00 H$åß¶yQ>a A{J«‘ (H$‘©Mmar) 0.00

 1613098.00 Cn-^moÁ¶, H$m±Mr¶ dñVwE± Ed§ nwO} (A{J«‘) 512655.00

 60113.00 dmhZ A{J«‘ 0.00

 463820.00 B© E‘ S>r 434270.00

 23750711.00 CnH$aU (A{J«‘) 54230746.00

 81000.00 Ë¶mohma A{J«‘ 0.00

 0.00 Or S>r E (AÝ¶) 1000.00

 55200000.00 A§Va ~¢H$ A§VaU  98484058.00

 135520.00 à¶moJembm à{V^y{V O‘m Am¡a N>mÌmdmg à{V^y{V O‘m 126380.00

 27849.00 dXu Am¡a H§$~b (A{J«‘) 0.00

 522400.00 Eb Q>r gr (A{J«‘) 573984.00

 854.00 n{ÌH$mE§ (A{J«‘) 0.00

 407759.00 AÝ¶ (A{J«‘) 33904.00

 0.00 AÝ¶ (AmH$pñ‘H$ A{J«‘) 17453.00

 0.00 ‘wÐU Ed§ boIZ gm‘J«r (A{J«‘)  188800.00

 442756.00 [adm°ëdtJ A{J«‘ 287000.00

 8000.00 d¡km{ZH$ H$m¶©embm - g§Jmoð>r - gå‘obZ (A{J«‘) 0.00

 49140.00 à{V^y{V O‘m 418515.00

 0.00 gm°âQ>do`a (A{J«‘)  375400.00

 0.00 ¶mÌm ^Îmm {dXoe (A{J«‘) 218267.00

 1293660.00 ^maV ‘| Q>rE - S>rE - ‘mZXo¶ (A{J«‘) 30000.00

 50000.00 Q>obr’$moZ (A{J«‘) 0.00

 11000.00 à{ejUmWu à{V^y{V O‘m 10500.00

 45000.00 Ob (A{J«‘) 0.00

 826689.00 H$m¶©embm Ed§ gå‘obZ 170564.00

 91775754.00  160194104.00
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… B© àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e 

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.

  I-àofU 
 321745.00 g¨{dXm H$‘©Mmar à{V^y{V O‘m 511578.00
 2140898.00 B© gr gr Eg 3447809.00
 0.00 B© nr E’$ 105999.00
 259987.00 Or Eg Eb AmB© 166210.00
 0.00 [aOd© à^ma na OrEgQ>r 67988.00
 835000.00 ñdmñÏ¶ ~r‘m 0.00
 8161043.00 Am¶H$a 14129968.00
 1865076.00 OrdZ ~r‘m 1755463.00
 708678.00 AÝ¶ (I-àofU) 860080.00
 508250.00 ì`dgm[`H$ H$a 444600.00
 1158742.00 gmd©O{ZH$ ^{dî¶ {Z{Y 0.00
 4134084.00 godm$ H$a 3142319.00
 0.00 H$‘©Mmar {hVH$mar {Z{Y 0.00
 5271099.00 Q>rS>rEg 5081943.00
 174000.00 H$m¶© H$a 17133.00

 25538602.00  29731090.00

S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… E’ àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e  

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.

  n[a¶moOZm-IM© 
 6942349.00 grAmoB© 1/ H$moa  500408.00
 143520.00 grAmoB©1/nr-I 0.00
 193527.00 grAmoB©1/nr-II 0.00
 225358.00 grAmoB©1/nr-III 0.00
 1655776.00 grAmoB©2-II/nr-1 868101.00
 1258535.00 grAmoB©2-II/nr- E 49400.00
 953955.00 grAmoB©2-II/nr- ~r 592800.00
 330000.00 grAmoB©2-II/nr- gr 0.00
 357000.00 grAmoB©2-II/nr- S>r 0.00
 597400.00 grAmoB©2-II/nr-B© 388826.00
 2547907.00 grAmoB©2-II-H$moa 2970523.00
 107640.00 grAmoB©-I/nr-IV 0.00
 0.00 AÝ¶ 714186.00
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… E’$ àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.

 39000.00 nr-107 0.00
 1130336.00 nr-109 866029.00
 5652169.00 nr-122 3484085.00
 979012.00 nr-123 328129.00
 49400.00 nr-126 0.00
 2559030.00 nr-127 0.00
 143127.00 nr-130 0.00
 1121233.00 nr-133 0.00
 0.00 nr-134 0.00
 782621.00 nr-135 1477583.00
 -48800.00 nr-138 0.00
 13084.00 nr-149 0.00
 176714.00 nr-151 0.00
 1093165.00 nr-152 35975.00
 560922.00 nr-153 23400.00
 447903.00 nr-154 42357.00
 845072.00 nr-156 238246.00
 152192.00 nr-157 124009.00
 384020.00 nr-158 129496.00
 0.00 nr-159 198696.00
 105513.00 nr-160 162792.00
 142000.00 nr-162 339491.00
 631710.00 nr-163 1283163.00
 704924.00 nr-165 140029.00
 404305.00 nr-166 1128752.00
 689135.00 nr-167 780652.00
 161318.00 nr-168 278236.00
 2884532.00 nr-169 3869248.00
 823996.00 nr-170 275000.00
 1448958.00 nr-171 699877.00
 1071830.00 nr-172 710772.00
 923203.00 nr-173 1009682.00
 311136.00 nr-174 250087.00
 903645.00 nr-175 1140728.00
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… E’$ àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.

 199130.00 nr-176 68728.00
 147576.00 nr-177 0.00
 815801.00 nr-178 815947.00
 0.00 nr-179 100000.00
 54502.00 nr-180 54763.00
 520904.00 nr-181 695304.00
 1299226.00 nr-182 533274.00
 1091800.00 nr-183 0.00
 834677.00 nr-184 272167.00
 360797.00 nr-185 931044.00
 3802571.00 nr-186 1444138.00
 85323.00 nr-187 394610.00
 617106.00 nr-188 1276280.00
 5064575.00 nr-189 6314623.00
 854974.00 nr-190 960073.00
 2046557.00 nr-191 5718535.00
 3360083.00 nr-192 630308.00
 48653.00 nr-193 923665.00
 289966.00 nr-194 210034.00
 412796.00 nr-195 681672.00
 117723.00 nr-196 1164021.00
 376270.00 nr-197 874626.00
 62400.00 nr-198 2948045.00
 0.00 nr-199 10300490.00
 23801.00 nr-200 1517608.00
 0.00 nr-201 2125041.00
 0.00 nr-202 666303.00
 0.00 nr-203 960417.00
 0.00 nr-204 414002.00
 0.00 nr-205 853652.00
 0.00 nr-207 342010.00
 0.00 nr-208 786667.00
 0.00 nr-209 1068085.00
 0.00 nr-211 489619.00
 0.00 nr-214 29893.00
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… E’$ àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e  

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.

S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… Or$ àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.
  gr S>r E’$ S>r gr.nr.E’$. ImVm 
 44620022.00 Ama§{^H$ eof 43287242.00
  O‘m : 
 5192511.00 H$‘©Mm[a¶m| H$m A§eXmZ/dmngr 11590032.00
 6986.00 AÝ¶ {d^mJm| go ñWmZm§VaU 0.00
 0.00 g§ñWmZ Ûmam ¶moJXmZ (n[a¶moOZm H$‘©Mm[a¶m| g{hV) 0.00
 277728.00 àmßV ã¶mO 325840.00
 6810005.00 KQ>mE± : A{J«‘/{ZH$mgr/ñWmZm§VaU/gm‘§Oñ¶ 2682786.00
 43287242.00  52520328.00

S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… EM$ àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.
  F$U Ed§ A{J«‘ 

  F$U Ed§ A{J«‘ 

 190569.00 H$‘©Mm[a¶m| Ûmam ì¶¶ - H«$¶ Ho$ {bE A{J«‘ 0.00

 4310.00 A{J«‘ ({nN>bo df©) 0.00

 2916312.00 agm¶Z (A{J«‘) 0.00

 135445.00 H$åß¶yQ>a A{J«‘ (AZwg§YmZ ’$obmo) 0.00

 82270.00 nr-65E 119178.00
  nr-81 0.00
 512167.00 nr-81E 910453.00
 190135.00 nr-93/E2 0.00
 383090.00 nr-93~r2 (II) 702165.00

 66254245.00  73398198.00
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… EM$ àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.

S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… AmB©$ àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.
  O‘m 
 15633520.00 gm‘mÝ¶ O‘m Ed§ A{J«‘ 13703927.00
 839427.00 Or S>r E (A{J«‘) 824427.00
 16472947.00  14528354.00

 216786.00 H$åß¶yQ>a A{J«‘ (H$‘©Mmar) 0.00

 13688118.00 Cn-^moÁ¶, H$m±Mr¶ dñVwE± Ed§ nwO} (A{J«‘) 0.00

 165077.00 dmhZ (A{J«‘) 0.00

 20687459.00 CnH$aU (A{J«‘) 72704023.00

 41850.00 Ë¶mohma A{J«‘ 0.00

 793547.00 ñdmñÏ¶ ~r‘m 0.00

 158200.00 dXu Am¡a H§$~b (A{J«‘) 0.00

 2391449.00 Eb Q>r gr (A{J«‘) 0.00

 854.00 n{ÌH$mE§ (A{J«‘) 0.00

 95678.00 {d{dY doVZ 0.00

 67325.00 EZnrEg A§§eXmZ 0.00

 22700.00 H$m¶m©b¶ CnH$aU (A{J«‘) 22700.00

 5973311.00 AÝ¶ (A{J«‘) 0.00

 40821.00 ñWmnZm Ho$ ^wJVmZ 0.00

 304569.00 {H$am¶m (A{J«‘) 0.00

 38436883.00 AZwg§YmZ ’obmo - ghH$‘u 0.00

 105642.00 [adm°pëd¨J A{J«‘ 0.00

 8000.00 d¡km{ZH$ H$m¶©embm - g§JmoîR>r - gå‘obZ (A{J«‘) 0.00

 50000.00 Q>obr’$moZ (A{J«‘) 0.00

 24500.00 à{ejUmWu à{V^y{V O‘m 0.00

 11510.00 n[adhZ AZwajU (A{J«‘) 0.00

 287622.00 H$m¶©embm Ed§ gå‘obZ  0.00

 86818537.00  72726723.00
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… Oo àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.
  {Zdoe ImVm 
 33741214.00 ~¢H$m| ‘| O‘m 31870241.00
 5062115.00 H$‘©Mm[a¶m| Ûmam A§eXmZ 11565032.00
 6933088.00 KQ>mE±… ~¢H$ ImVo ‘| ñWmZm§VaU 20047578.00
 31870241.00  23387695.00

S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… Ho$ àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.
  F$U Ed§ A{J«‘ 
 0.00 A{J«‘ ({nN>bo df©) 4310.00
 0.00 agm¶Z (A{J«‘) 6451753.00
 0.00 Cn-^moÁ¶, H$m±Mr¶ dñVwE± Ed§ nwO} (A{J«‘) 14200773.00
 0.00 EZAmB©E‘Eg Ho$ gmW {ZXmZ gh¶moJ   220965.00
 0.00 B©grgrEg 270860.00
 0.00 [aOd© à^ma na OrEgQ>r 9200.00
 0.00 ñdmñÏ¶ ~r‘m 663909.00
 0.00 dXu Am¡a H§$~b (A{J«‘) 158200.00
 0.00 Eb Q>r gr (A{J«‘) 2547653.00
 0.00 n{ÌH$mE§ (A{J«‘) 854.00
 0.00 AÝ¶ (I-àofU) 82513.00
 0.00 AÝ¶ (A{J«‘) 6007215.00
 0.00 AÝ¶ (AmH$pñ‘H$ A{J«‘) 17453.00
 0.00 ‘wÐU Ed§ boIZ gm‘J«r (A{J«‘) 188800.00
 0.00 {H$am¶m (A{J«‘) 304569.00
 0.00 AZwg§YmZ ’obmo - ghH$‘u 49313242.00
 0.00 [adm°pëd¨J A{J«‘ 108585.00
 0.00 d¡km{ZH$ H$m¶©embm - g§JmoîR>r - gå‘obZ (A{J«‘) 8000.00
 0.00 gm°âQ>do`a (A{J«‘) 375400.00
 0.00 ¶mÌm ^Îmm {dXoe (A{J«‘) 34913.00
 0.00 Q>obr’$moZ (A{J«‘) 50000.00
 0.00 à{ejUmWu à{V^y{V O‘m 25000.00
 0.00 n[adhZ AZwajU (A{J«‘) 11510.00
 0.00 H$m¶©embm Ed§ gå‘obZ 458186.00
 0.00  81513863.00
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2018 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… Eb$ àmpßV¶m± Ed§ ^wJVmZ boIm H$m A§e

 [nN>bo df© {ddaU Mmby df©
 am{e é.   am{e é.
  F$U Ed§ A{J«‘
 0.00 H$‘©Mm[a¶m| Ûmam ì¶¶ - H«$¶ Ho$ {bE A{J«‘ 308997.00
 0.00 H$åß¶yQ>a A{J«‘ (AZwg§YmZ ’$obmo) 135445.00
 0.00 H$åß¶yQ>a A{J«‘ (H$‘©Mmar) 102245.00
 0.00 dmhZ A{J«‘ 85821.00
 0.00  632508.00
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