fof*k'v Bkjk"k
JEVh; iknt toik]kixdh vul/u din Hkjrh; dfk vul/Mu ifjkn dk ,d
e[; vul/lu BLFku g €k tkjr e tknt toik]kixdh d vx.h {k=k d vul/ku ,0
'k dk; e jr gA bl din e tfod vk vtfod ifrcyk dk Igu dju okyn
1jikthuk fdLek d fodkl] u, thuk vkj tkekVik d 1RHDd].k o X.k&fu/kkj.k rFk k/kk

vk H{ethok dh IjpuiRed ,o dk;iked thukieDI €1 vulMuk 1j fo'k'k cy
fn;k x;k gA

gekjk dun Hkjrn; Dbk tefldl €70k d viuof'kd T e yxk gvk gA
bl y{; dk ikr dju d fy, geu vud Ih,e, 1 1.ky;k vij fjLVKj) o"kDek dk
fodkl fd;k gA bu BRkuk dk mi;kx djr g, din }jk fodflr nk Bdjk
I, pokbch&22&04 Rk, pokbci&24&04h dk mi;kx Qly o% 2007&08 d nkjku
vi[ky Hkjrh; Beflor ajhfk.k d vrxr fd;k x;HA ,pokbcn&22&04 u {k=h; wij
JK'Vh; fu;f=r fdLek dh ryuk e 15&25 1fr'kr mPp cit mit inf'r dh vij cht
mit rik ry mit] nluk d eey e ;g vpyé&ll ijik.kk e BolPp LFku 1j jghA
bl 1dj dk 0% 2008&09 d Qly ekle e ixr Idj ijik.lk e vktek;k x;k gA
He-d-v-1- e g, ijik.lk e gkbfcM&22&04] vi; dh ryuk e] J'B f1) gvk Vi
bl vc rd dh J'B fdLe o#.k di ryuk e yxHx 20 ifr'kr vikd mit ikr
dh xbA Bjlk dh ub fdLek d 1tuu d fy, vriithrt; Rdj 0;Riluk dk mi;kx
fd;k ;KA 1Ung ¥15% ub wfof'V;k d ajhfk.kk €] Bkr dk fu;f=r fdLe o#.k dh
ryuk e 7&17 ifr'kr mPp cit mit nu okyk 1k;k X;kA bu o"idek e filu
vidfrfoKkuh o IL;foKkuh x.k g vkj Hkoh fodkl d fy, budk ijhfk.k cM vkdij
d IykVk e fd;k €k, xkA

gy geu ;g fjikv nh Fo fd cfldl & ;¢ d vud Ih,e,l o0'de vij
pkj Ih,e, 1 o'k@e Nek); fjLVKjJ Fkjk 1ut fjLVKJ gkr g, 1k, X, gA vc geu bu
pkjk Ih,e, 1 o'kdek ukers elfydim;r viofll] MiyiviDll  dftfydl] M-
bzD; il vy MrchviVi 1 T, e, 1&IEC) ekbVidkM ;kb atpA thuk dk Dyku
djd mudk x.k&fu/j.k fd;k gA bu pkjk 1.kfy;k vk ;lykTed o €71t d



ryuifed fo'y'.k I bu pkjk Ih,e,l o'idek e atpA d orflo8 vilLVie dh
mifLFfr dk irk pyk gA rrkfi] M- dFtifydl e fixy U; Dy ;kVkbM ikyhekfQTe
i, h,uith d dkj.k orfios dk fof[kr WdfVM: gkr g, 1k;k x;KA BHG pkjk
Ih,e,l o'kdek e atpA VKIT@IVE dk fcflVifud 1k;k ;KA mojrk Ipkijr ik e
,d efukfILVkfud atpA 1k;k X;kA Rf thu dk orflos diiMx {k= e yxtx leku
fLFkr e VKIf@IV dk Dyho djr g, ik;k x;kA viu 1o d v/;;uk e tc orf108 dk
35s iekvj d NIk vik;Dr fd;k x;k rk vi'kd ujo/;rk n[k xbA pfd 35s
ielvj i'ih; Ardk e cgr vikd itkkoh ugh g] vri ujo/;rk milu dju e orf108
dh Hfedk dk 'V o1 1 f1) ugh fd;k € IdiA blfy, geu ijkxdkk fof*k'V
1elVj d vrxr ,jlcMfll Hfy;fuf e orf108 dk vit;Dr fd;kA ORF108 dk
ekoVkdkUM;k d ifr Hy gh yi{kr fd;k x;k gk ;k u fd;k x5k gk ujo/;rk kb
xbA bu ifj.kek 1T Th,e, 1 mRilu dju e orfi08 d iR;{k -1 1 Hitefyr g dk
L1"V 1ek.k feyrk gA

yxtkx  BHO  vkorchft;k U, fE;kaElt e elbVkdkM;ko thuke ekrk |
0'kkuxr gkrk gA gekj din e fodflr tkyh 1dkj 1 x.dr ,ykiykTed Ih,e, |
o'kdek dh miythrk I ge crtfl;f e mt-DNA o'lkuxrrk dk jifofeV dju dk
volj ikr gvk gA foffuu Ih,e,l o'dek e HNftefyr Bdjk dh Brfr;k wij
mojrk fjLVkjj@;lykTed o"i@ek dk mi;kx djd geu ;g f1) fd;k g fd ch
tfl;f e mt-DNA ekrk&fir] nkuk 1otk I o'kuxr gkrk gA bld vfrfjDr iot
mt-DNA dk VKRGkoM fd;k x;k rFk Brfr ik d bik thou dky e ml
vujf{kr fd;k x;kA geu ikdfrd fLRfr;k d vrxr ekbVidkiM;kb 1ull ;kx d iFke
mnkgj.k dk ayf[kir fd;k g €k mt-DNA d nkuk 1otk dh o'kuxrrk d
ifj.lkeLoz i TKr gvk FKA

ifkoh ijktuh Qly ik d fodkl dhi 'k e Ard fof'k'V@i ;loj.l;
Idr fof'k'V fokO,fDr yku oky iekVj rRok dh vko';drk gkri gA bl fn'lk e
getj din e ,d ifj;ktuk k= dh xb g feEldk mnn*; T-DNA Vixx d Fjk
Ard rAk i;koj.k; Idr fof'k'V iekvj di igplu djd ml Dyku djuk gA bl



gy geu ,jeMdl I Ay fur 1 vyx&vyx VKEGIM fd, x, nk thuk ukert
SAHH1 (At4G13940) VkJ SHMT4 (At4G13930) d vrjtfur {k= e fLFkr ,d 452
bp fAflVd €M fof'k'V 1eVj d Dykutdj.k vkj x.k&fu/kg.k dn fjikv di FiA
SAHHL VK 1jkykx sAHH2 d vilVle 3 kb cis jxyVjh {i= d chp fd, X,
ryulfed fo'y'k.k 1 vud I;Vivo eVl dh miflFdr inf%r gb f€ll mud
Ikfor f@;Red NBj{k.k dk I1>ko feyrk g vij ; bu thuk dh 1@k I 1Ec) gk
Idr gA SAHH1 e 1k, tku oky exfVQ Ser klk;kchu ,ftc;kQDVjh 4 eliVQ d
j{k.k vij blld Ijkka SsAHH2 I ciit d fodkl e bl elfVQ d fd;kRed egro
dk |rk pyr gA ;|ft saHH1L tiu d jitu vilVie 1 fuek.iRed viH(;fDr
0;Ribu gkrh g] rRkfE bl {i= d foLrr fu"dklu fo'y'k.k I fMEc&fof*k'V] 1jkxdk’k
fof''v ,o fodflr gkr g, cht d miflFkr gku dk irk pyrk gA doy ruk e
miflFkr p&XydijkfuMt dh cfkr mRij.k"ky viHd;Dr n'ku oky , oAl d
,d miitud o"@e dk T-DNA Vx dh xb mRitud tull[;k | igpk uk X;k gA
Gcus vi;Dr LFkuh; g vkj bl doy okmiMx d 1"pkr n[k x;k vkj ;g ruk
fof*k'vV gA mYy[kuh; g fd Gcus vi0;Dr ru d vikjh; Hix 1 khk {i= e de gk
thrh gA

-g din cxu] ploy] cfldk rik Velvj d div ifrjit vud ijkthun ikik
d fodkl dju e Iylu gA bld VirfiDr Vewj] cfldf rfk xg d vitfod
ifrcy fLRdr:k di Ig Idu oky ijkthun ikk # fodflr fd, x, g

etg ifrd'.k dk fodflr dju d fy, Bjlk dh "o#.k* fdLe e p&Qkulu
fIFE dk budiM dju oky cDNA dk xfr'fy fd;k x;kA i1kdfrd 1Qe.k di
VvoLFk e 1jketun ik e Bjhk d ekgvk di dkykfu;k ugh TuilA 1kFkfed fo"y'k.k
1 ;g Li'V gvk fd ijkthfuzk e iHkoh afrd'.k*fyrk dk Bck iR;{k -i |
IER&p&Qkulu 1'y'.k d Lrj | gA IERGp&QUlU dk T'y'k.k Dkeld k; idlj
Qkulkby MbQKLQV YFDPi | IERGp&QulU TIFVE d Fhjk gkrk g €
vud 1thir;k ukert intuf uicoxh; Qyk vnjd wviin e fo|eu Jgrk gA
IERGB&Qkulu d Ip;u dk ;k rk rikdiyd 1hdlj FOP d miy(k 1y dk c<idj



Sk ER&B&QkUTU TIFE ,thbe dk DykjkiykLV e bl 1dkj yfkr djd wvkj c<k;k
th Idrk g fell og FDP d IykLVMy 1y dk mi;kx dj IdA idlj
Qku lkby MbQKLQV d miyCk fILVKIKyd iy dk c<ku d fy, cfldf €f1;f dh
fdLe o#.k e Qwliby MbQKQV fIFE YFps2t dk budiM dju oky thu dk
xfrriy cuk;k €k jgk gA

crtfl ;¢ 1 ifrdod ifrj{k thuk dk iFd dju d fy, ,jeMfIT thu
tkck dk mizkx djr g, crefl ;1 dn ifrj{k&mRifjr cDNA yibctj;k dk 17y
fd;k x;kA ckjg ,Dokikfju tifrj{k Idru e litefyr ty puy 1kViub cDNA
Dykuk e 1 ,d BEi.k yckb oky ,Dokikfju ¢cDNA dk 1Fkd djd mldk @e.k fd;k
X;k it cd ifof'V B[ ;k EF471211%A

gy fodflr fd, x, NPR1 lifrj{ik Idru e Hitefyr VkI{@I"u 4vdk dk
,d ,DVhoVyt ;Dr cfldl &fI;+ dn fdLe o#.k d 1jkthuh o'k@ek d pkj I;Vivok
U NPR1 mRNA dh vfr vif0;fDr inf'kr dhA

Iti.k ekle e wvij fdlh 1k d DHh vxk e bdgj cry thu dk vith);Dr
dju oky 1jkthuh 1kkk e c< g, p;u ncko d dkj.k uk*kdehok d fo#) ifrjki/krk
e rtn 1 of) giu dh BHkouk jgrh gA 1jkthuh 1k e orelu e 1;kx fd, X, cry
thuk d ifr yffir divk o ukldtrok d fo#) ifrjkikrk fodflr giu dh bl
lel;k I futVu d fy, thu fijkfefMx etM e u, diVuk's thuk dk mi;kx dju
dh vko® ;drk gkrh gA geu Hkjr e fofliu vioklk 1 ikir fd, x, nlh Bt iFOd]k
I cryl vij cry2 fdle d thuk dh NVkb djd mudk 1FOdj.k fd;k gA cry2 fdlLe
d thu 34 nlh Bt 1RDdjk e miflFr ik, x,A cry2 fdle d thuk d Bjf{ir {=
d] 15ko [M d inlbvkj LEiynfQd ku d viikj 1j] BdkjiRed iHn ikir fd, Xx,A

ex 1 ,d iV, €t fujkkd thu dk Dyku fd;k x;kA 1Rd fd, x, ex d bl
1V, € fujkkd thu u ve rd Kkr vi; iV, t fujikd tuk fo'k'kdj yX;e dy
d thu] d Wk 77 ifrtke 1 93 1fr*kr rd lekxrk inf%r dh gA pu d yfDVu



thu 1 ;0r cffidl &f1;¢ d VkIQrelVl d wvif.od fo'y'%.k 1 yfDVu thu d
mifLFkr gku dh 1f'V gbA

Bt- 1jkthuh | 'k|kfxd dk fVdkA cuku d fy, ;g egRoi.k g fd u, VDI

thu Iftr fd, tk, vij e[; yf{kr divk & uk’kdthok d fo#) Bj{k Rfuf'pr

dju d fy, ele d okar le; e fdIh 1k d mi;Dr Hixk e 1;kr ek=k e
vifo'k sk VKDRu dh vtk ; fDr giA

gy fodflr fd, x, cxu dh ik 1jiy ykx fdLe d I;ViVo 1jkthu dk
vij fo'y'kk fd sk x;K rifd nf{k.k Bdjhdj.k dk miskx djr g, yfkr LFky 1j
thu ledu fd;k €k IdA Tekxh tull;kx rFik vif.od fo"y'k.k Fhjk €hu y{udj .k
d ifr nk ik Ddkjired 1k, x, fell ;g if'V gb fd Rl ;kKuu 1'y'k.k thu
e ONr LFky 1j thu dk ledu gkrk gA ,ykotk YELISAY RT-PCR rFik 1f"pel
CykfVx 1;kxk 1 ikni €tuke e df=e diVuk' cryiF thu dh miflFkir] Bedu rik
vitl; fOr dh 1f'V gbA 10 fuldjr LFky &, Rl ;kuu thuh 1) df=e crylF thu d
yi{kr Bedu dk n"lku oky cxu d 1jkeun |k/kk e V Iuml victutyl d
iFke DULVK] rFik fhrh; DULVE] ykok 1) mYy[kuh; iHko k;k X;KA

cflyl Fefll itn EG5092 1 ;Dr crutdb d ,d feun&fBLVku dk
Ifer fd;k x;kA feun&flLVku Dyku fd, x, thu dh vitk;Dr dk c<kr g rFk
mifltFkr s Vx vkl vU; NV 1IVibM dk gVk nr gA b-diyib e vir vitd;Dr
Cryldb ikVhu VR;fAkd fLF okrk gA gfydioit vieltj foyk ity I] LithiVik
Vit vkj b,fj, I foVyt d ykok d fo#) 'df=e&vigj Irg Rfteyu rduhd*
Hjk div to&eY;kdu 1 wvifo'k dh djxjrk ;k iHko™lyrk infkr gbA ub
dkbefjd Cry1JbAcib VK CrylbAcAc ikVhuk di dkiMx d fy, Mkeu Lofix nk Bt
u Hjk fufer fd, x,A bu nkuk vifo'k u dikl d nk 1e[k cghkkth uk™kdthok]
ghydioit viertgr vrk b, fj, I foVyt d fo#) ifrjkffkrk miyC/k djkbA

dk&VkIQke"ku dk mi;kx djr g, crylAabc 1 ;Dr pkoy di md"V biidk
fdle d nk 1jkthuh o"de Iftr fd, x,A Bt&crylAc-J-Ac ;0r 1jktiun VelVj



Wik zch IFEr fd 3k x;HA crylAc-d-Ac bdgjh ifr ;Dr ijktiul Velj d o'i@ek
e ,pvieitt d fo#) Nj{ik sk ifrjik n[k x kA

cyld d rr; Meu dk crylAc-d-Ac d rri; Mieu B cny dj ,d u;k
dkbefjd cry1Ac-3-3 thu fodfllr fd;k X;kA cry1d d rrh; Mkeu gr DNA Je
dk 1k fof''V dkMku mi;kx] RNA dk ViLFj dju oky @ek dh vuifLFkfr] LFkyk
dk folkftr dju vkj polyA Idr dh vi);Dr d fy, fMtkbu fd;k x;kA bl u
fMtkbu fd, x, @e 1417opk e 51-17 ifrkr GC vk gkrk gA

dikl e] Qly e xyk d fodkl rFk 1tuu volFk d nkjku €k 1ekvj 11d;
gkr g mudh diVuk' 1kviu €huk dh vi0; Or d fy, viko®;drk gkrh gA dikl d
xy d fodkl dh nf'V I fof'k'V ESTs fodflr dju vk dikl d xyk d fodkl
dh IHh volFkkvk e vuojr -1 1 mPp Lrj 1j vitk);Dr gu oky thu d ielVj
@e dk Dyku dju dh vko";drk girh gA vijfkd e@k ,j NVkb 1j vilfjr ssH
yibcfj;k 1 fofflu -1 e vH0;Dr g, o igpku x, Dykuk e 1 dy 834 Dyikuk
1222 DYku dyh 1] 349 Dyku fMEck'k; T wkj 263 Dyku xy dh fikilk 1% dk p;u
fd;k x;kA dN 1Rk thuk d vilVie {k=k dk Dyku djd mudk x.k&fu/kj .k
fd;k €k jok gA

thu( AtDREB1a Vkj BczF1 1 ;Dr ijkthuh cfldr &fI;f dh fdle o#.k
Ik ifrcy dh fLRfr dk Bgu dju e B{ke FWA ruko mipkj d 1"pkr gk
fusf=r ikk e>k, vij >d g, ik, x,] ogh ijktiut ikik e U;ure >dio dh ioflk
n[h xb vkj iflk;k e e>ku Hh cgr de ik;k ;KA ijkthuh ikK rfk ol; fdle d
ik e Ha{k €y v'] DyikiQy vk vk byDVkybV fjlko €1 dif;dh; ikpyk
d fo'y'k.k 1 ;g Li'V gvk fd ol; fdle d ikl dh ryuk e 1jkeiun ikl e ty
M.k {kerk vij difkdk fifUk fLFkjrk vi{kdr mPp FkiA

pkj foftklu Ehuk ukert viLelfVu] AtDREB1a, BczF1 VKj otsBA 1 ;Dr Bjlk
d i1jkthuk o"kDek dk mi;kx foftklu 1dkj d vtfod ifrcyk d ifr Ifg'.k cfldk
tfl ;1 d mlur o'kdek d fodkl gr thu fijkfefMx i;kxk d fy, fd;k €k jok gA



ty ifrcy fLRfr;k d vrxr j[k x, cBF3 ;Dr xg d ijkthuh o"kdek u
iflk;k e gjkiu cuk, jlu rfkk ituuty Bjpukvk d vuj{.k d Intk €] ol;
fdLe dh ryuk e] mYy[kut; cgrj fu'tknu nik; kA

ykdfi' iini ifrcy gkeku ,€Ifld VvEy laBA: ifrcy fLRfr d fo#)
1frfd;k n'ku oky thuk d mi&lV d fu;eu e egroi.k tfedk fullkrk gA ; thu
fof*k'V Vklf@l ku Avdk d ek/;e I ABA d fo#) vuf@;k infkr djr g €k
mud 1ekVjk e miflFkr cis&fofu;eudkjh rhok dk cfkr djrt g vk vtfod
ifrcyk d fo#) Bfg'.krk mRilu dju e ie[k tfedk futkrt gA geu pkoy e ABA
vuf@;kdkjh Ig&vitk);Dr thuk d iekvVjk e B virfjDr& ifrfuf/iRo dju oky
eiiVQ d :-i e CGMCACGTGB eVQ ;Dr ,d u, ABA wvuid;kdkh rfo
IABRE! dkj lacaTh dh [kt dh gA geu vikdk'k 1oluekfur Bg&viHd;Dr thuk
e Vkly'uy ViV TV laTch 1 400 U;Dy;kvkbMk e igpku X, ABRE dkj
100l dk viHkfur Yfc;kMk forj.k 1k;k gA

ifrcy mRij.k"fy rd29A 1etVj d vrxr AtDREB1A thu ;Dr ploy d
Pk Ik 2 lih, 124 fdLle d ijkthuh o"i@ek e] xj&ifrey ijkthuh 1kk dh ryu
e] ifrcfyr vij tuillr 1jkthuh ikk e prRes dh vid;Dr dk Lrj mPp ik;k X;
fell ;g Li'v Idr feyrk g fd ifrcy dh fLFfr d vrxr bl thu d
vi; fOr dk 1Vu vi&jxyV girk gA bl wviuof'kd :ikrj.k dk vc pioy d
ykdfi; fdlLe IR64 e yk;k €k jgk g vkj AN ijkthuh 1kr Hh fd, x, gA

h
k
k
h
h

VelVj d thuke d thukeh @e.k d gekj 1;kbk d vrxr b @e difivil
fufer dju oky 30 thokf.od df=e x.kI= ;k cDVifj;y wiVhQfl;y @lektitl
iBACH VelVj d x.kI= 5 dh ych ek d U;ure Vibfyx iFk IMTPh e igpku
X, A bVix'u  ykbl itk ekufp=.k vkl Tyl vV bu&fIV - gkbfcMkbt "ku
I,Qwvib, I,pt etufp=.k d Hjk x.kI= 5 dh ych tktk 1j 11 cit BACs rFik 19
,L00Vku BACs dh Hkfrd fLFkfr dh if'V gbA bld virfjDr soL ifj;ktuk d
Hyk miyCk djk, x, 80 BACs dh NVkb d 1"pkr Vekvj d fofflu x.kI=k d IL
0"k@dek 1j 18 BACs dk ekufp=.k fd;k x;kA 1gpku X, BACs d Je.k d fy,



"WV xu rrk Vklikeu bull'ku ykbefj;k fufer dh xbA NcBI thu cd e ikoLFk
Il e 4 BACs Vkj HkoLFkk 11 e 11 BACs iLrr fd;k x;kA bld Bk gh x.kB= 5
d fy, 11 BACs @e.k dh 1kolFk 1 d Lrj 1j gA dy feykdj 3-16 Mb IMTP
tkoLFk 1/t vkg JMMV BACs vkdMi @e Iftr fd, x,A

ploy d ckjg x.kI=k 1 fy, X, viuof'kd wkj vrjkuof'kd @ek] nkuk d
ifrfuf/lfo dju oky fofflu wkorrk rFk yckb d 201 jMe 0, Ivij LRy v
ploy d viB foftklu thui - ik dk mi;kx djr g, 51&70 bp di korh yckb;k I
;0r 436 mPp Lrj d fofo/krki.k SSrR iHvSSRY: oky thuke dk 0;kid 1V r;kj
djd mldk eY;kdu fd;k x;K riid mue fLRj LElyffQd™u gk Id wvkj mPp
cg-irk ykb €k IdA bu ekdjk dk eY;kdu riu foftlu ekufp=.k €ul[;kvk d
ird o'i@ek e fd;k x;k €gk HvSSR LFkyk u crjric ssrR ekdjk dh ryuk e
nxu I vikd cgzi.k dk in"ku fd;k vkj bld Bk g bldh vklr viorh yclb
34 bp kb xb vkj bl 1dkj ;g fu'd'k fudkyk x;k fd ,xkjkl €yk dk 1;kx djr
g, ploy e QTL ekufp=.k rFk fQxjfifVx d fy, HvsSR ekdj WR;f/kd mi;Dr
gA

ploy e yo.k Bg".krk mRilu dju oky thuk dh igpku d fy, df.k*kdk
iLikodyVh: mojr nkuk Wkj rFik nkuk mit gr fofklu Ardk e yo.k vk;u
Hinrkvk vij yo.k d ifr Tonu®kyrk Bpdkd ;k BkyV THIVictyvh bMDI ssii d
fy, ek=lRed fo'kkd LFky ;k DokviviVo VV ykdh IQTL: d ekufp=.k d fy,
yo.k&lfg".k fdLe Ih, Ivkj27 vkj yo. k&lonu'khy fdLe ,evikbas d cip Idj.k
I ikir 216 fydchuV blcM ykbl iRiLsh €ul [;k r;kj dh xbA yo.k vk;uk d fy,
x.kl=1] 8] 11 wkj 12 1j mYy[kuh; QTLs ekufp= cuk, x, rFk df.ki'kdk mojrk
d fy, blg x.kI= 8 1j bu vrjkyk e I d 1j Dg&LFkfir fd;k x;HA ifr chy!
nkuk db B[;k d QTL ekufp=.k d fy, ilk 1266 vkj 10k cklerti&l d Idj |
fodflr 160 fjdciuV blcM yibl IRiLsh dh €ull[;k r;k dh xb f€l F; 1<)
rd c<k;k x;k vkj bldk mi;kx fydt fo"y'%.k rFk QTLs dh igpku d fy, fd;k
X;KA 1k 1266 vkj 10k cklert 1 d Idj.k 1 ikir Fp mxk, X, rFk RIL



tul[;k e igpku x, x.kI=4 1j QTL d e ewfp=.k d fy, [khQ 2008 e
1600 F, cht kr fd, x,A

ifr ckyh nkuk dh B[;k d fy, QTLs fo'y'%.k d BkFk R;k™h thu nf'Vdk.k

dk mi;kx djr g, HbVkdfuu p;kip;u ko e Ritefyr 60 thuk d ,d 1V db

igpku dh xbA iR;k*lh thu e bdgj U;Dy;kVkbM cgz 1.k ;k flxy U;Dy;kvkoM

kytekiQTe IsNpsk dh 1gpku d fy, geu thu fof'k'V sTs ekdjk d wvikof/kr

leknk dk @ehdj.k fd;k gA riu 0% rd cglFkyn; x.kiziah vidMk d vidkj 1]

ploy d x.kI= 4 ij ifr ckyh nkuk dh I[;k d fy, ie[k QTL dh igpku dh
XbA

xg x eDdk Idjk d el/;e 1 nxuh vxt.kr ekufp=.k tull[;k d fodkl d
fy, 0;kid Bdjidj.k dk mizkx fd;k & jok gA J'B x.kolkk okyh xg dh fdLe
Ih 306 vij vkIr x.oUk okyt xg db fdLe MY;,p 157 d Bdj.k Hjk F,
fodfir fd;k x;k €k 1dj Ard{k;h thu Ne2 dk uku&dfj;j gA vc rd dy 54
nkgj vxt.kr 1k mRilu fd, x, g vkj mud citk dk ixf.kr fd;k €k jok gA

vjgj €] vif.od Tlkuk d fodkl dh nf'vV 1 164 thukeh SSrR ekdjk d
fodkl d fy, nk ssr&le) thukeh ykocfj;k 1 1728 Dykuk dk 1Fd fd;k x;k gA
vc rd miytk 23 cg:-ih ssrR ekdjk dk mi;kx djr g, 32 ird thui:zik ij
fofo/krk fo'y'.k fd;k x;kA mPp %uRo oky wvkf.od wviuof'kd elufp=.k d fy,

vrjkitkrh; Intk ewufp=.k tul[;k d fodkl d fy, ;ih,, 1 120 x wk'k
ivib i,y 87119 d cip Idj.k djk;k x;k ifp= 63tA bld vfrfjDr egroi.k
IL;foKkuh x.k €1 e>ku] of; fplkh jkxk ;k LVjkby ektbd fMferel ismDY)
1[k] €ty Hjko] vxriiu] ikk d 1dkj wvij nku dh x.kolk d fy, €U@QTLs
etufp=.k gr fofllu 1dkj dh de 1 de 20 efufp=.k tul[;k, fodflr dju d

n"; 1 63 thui:ik dk ydj dy 72 Idj.k djk, x,A vi'lk fdLe dh ,d BAC
ykocjh fufer dh xb wvkj 41687 Bac ,M HiDol Bftr fd, X,A WKl vij



;if,, 1 120 d foflu Ardk 1 fu'dfir iy fd, x, RNA di VkIf@IVie
1Qlbfyx d ifj.kelozi 600 Mo d EST IhDol MVk Iftr fd, X,A

fiNy o e cklerh ploy dh 10k ckleri&l dh 1'BHfe e thokf. od iUk
vxekjh sk cOVifj;y yiQ (ykoV iBLBY d fo#) ifrjihkrk d fy, nk k dh
fijifefMx dh xb vkj ekdj Bgk;h p;u d ek/;e T bEiOM 1k cklerh&l uked
,d ub fdLe fodflr di xbA cklerh dh i"Bikfe e BLB ifrjk/k d fy, riu
pkj thuk d B;kx d mnn*; 1 BLB ifrjkk d fy, pkj thuk ukeri Xa4, Xas.
xal3 VK] Xa21 1 ;Dr xj&cklert pkoy d o"@de wvibvikjcich 60 dk mi;kx nkrk
d i e fd;k x;k vij cklerh 370 1 bldk Idj.k djk;k x;kA xa13 vkj xa21
thuk 1 ;Dr tkp 1ul;kxk e cklerh ploy d vU; x.k d D& Bk 1HDr Bx/
Ho kb xbA

bl tfVy fo'fkd d fy, ie[k thk dk mi;kx dju db nf'vV I B[k
Ifg".krk d vif.od viikj dk le>u o mldh igpku d fy, cfldi d 40 thui : ik
di x.k&izik fd;k x;kA Nvib d vk/kkj 1j| cfldi tfl;f d tui:i
vijen,u&73] Ih, 18&52] vikj,p&30] ihehvkj&210 wkj wkj,u&393 rrk Fludl
et d o ,d thU| 1odi Ik Bfg".k ak;k ;KA thuizi ck;k okb, Bvkj]

clb Ih&144] uhchvkj&97 vk vikj,y,e&619 Ik d 1fr Ronu'lty FkA Bk
Ifg.krk d wvif.od vilkj dk le>u d fy, -, Vc/(] o# K| vkj,y,e&619 vij
cib10&144 e 13 thuk d fokO for fo'y'k.k d fy, thu vidkfjr nf'vdk.k
dk mi;kx fdsk ;A K[k d 1fr vufd;k n"fku oky thuk {HAL3A, NCEDS3.
AAO3 rFik HBeh e mYy[kun; fofo/krki.k vid;fDr n[kh xbA , jeiA I fpll dk
mi;kx djr g, I[k ifrcy fLFdr d vrxr ekb@k,j viddjr vid;Or fo'y'k.k 1
85 thuk dh 1gpku dh xb fEue o#.k dh ryuk e p<0.01 1j nkxu vikd ifjoru
n[k x,A I[k Hg".krk e Itkfor Hkfedk futku oky ckjg thuk dk mud vij vfikd

x.k&fulkj .k d fy, "V fyLV fd;k x;k gA

viYWuify ;¢ d fo#) ifrjkk yku oky thuk dh igpku d fy, jixtud d
fo#) ifrjkifkrk 1 ;Dr cffdf d ol; Bcffk;k dk NVkb] ekb@k,j fo'y'k.k vij



feu'ty vid'k.h; Idjhdj.k sk Bitku BCHVIDVo gibfcMbt'ku d vk 1j
;6 thu d 1id e yk;k xGKA 1Rk ©u vididjr nf'vdk.k d vidky i M-
, ~DotoMI e ATLP3, 4CL3, GLIP1 rFk Lox3 vk Jr-dVkbot e PR4A  rFik
ATCHIBL dh igpku gbA ,fQefVDI laTH12501% N , jeMA T ,j dk mi;kx
djr g, elb@k,j fory'k.k d Yk £ IVibot rFk Mk, = Dotbil e foflu 1dkj
1 fofu;fer @e’kt 319 wkj 32 VKkHf@IVk dh igpku dh xbA wvirVuff;+ d fo#)
ifrjl/k mRilu dju d fy, thuk db igpku gr Fbufil | Yer e fufer nk Ti'fu
ICIViDVo grbfcMibt ku IssHi ykbefj;k 1 Gfer fd, x, dy 960 Dykuk dh
igpku dh xbA @e fo'y'k.k I egRoi.k thuk fEue MLO1, MPK3, PGIP2 Vkj JIN1
Ho Bftefyr g d fofo/krki.k bMD*u dk irk pykA

, e viibth Lifof'V L[k Mh,ud75717 1 Mh,u475431 rdi 1 1dfer ploy
dh iUk 1 287 Dykuk d 1V dk @fer djr g,] cDNA yibcji Iftr di xbA bu
ESTs dh DyLVijx 1 178 dkivXl r;kj fd, x, ifelg ;uneill uke fnjk x;KA
vud ;ulhetll 47-8 afrkrh u afrj{k vuf@;k J.n 1fer diA

0k 2008&09 d nkjku fd;lRed thukfeDl rFk VKIEfuDl ij Hkd-v-1-
uvod d vrxr 7 Qlyk ukert pkoy] xg] eDd| cfldl puk dyk vkj Vekvj dk
ogr ikni thuke MVicl ilLrkfor fd;k x;kA bl MVkcl e thukel @Dek di fofduu
Jik;k g €l cDNA lijd DNAL @e] EST #,D0iLM HiDol VXIY @e] ;ufthu
@e] M 1Dofl 1 iBAC/PACIYACH thuke @e] sTs ilDol VIM BkbVi BDol|
HTG Igkb FikmiV thukfed? ItDol] Gss ithuke Bo BDofl B% vkfnA bu @ek dk
lojk e mysQL MkQVo;j e Mtkbu dh xb fofklu rifydkvk e @ec) :-i |
KMk jr fd;k x;k gA oreku e jK'Vh; ikni toik]kixdh vul/u din d thuke
@e MVicl e 8863103 seq. 1fof'V;k gA

;g din tknt toik]kixdh d {k= e eluo Ilku fodkl d dk; e Ino
110; -1 1 jr gA din d LFkiuk dky 1 vc rd 157 Nk=k u viu ikB;@e rFik
vull/u Ic/h vi{k, 1Qyrkiod 1.k dh g %88 u ,e-, 1l d fy, rfk 69 u
i, p-M- d fy,%A oreku e bl din e wvif.od thofoKku rFik toik]kixdh fo'k;



1 py Jg mikik dk;@e d fy, 24 ih,p-M- vij 13 ,e-, 1Dk Ni= 1thdr gA
fjikvidkiu 0% e geu foflu foofo Jky;k rFk BLFkvk d 50 B vikd Nk=k dk
iini toik]kixdh d fofflu {k=k e mudk ifj;ktuk dk; ijk dju d fy, ¥fkikr
fd;k gA bl din u fnYyh fLFkr fofflu Ldyk d thofoKku d f'ikdk d fy, Hb nk
dk; "kkyk, vk;kEr dh gA



