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iatkc jkT; esa d`f"k&[kk| {ks= esa u, jk"Vªh; laLFkku
dh LFkkiuk ls ns'k dks [kk| {ks= esa vlhfer volj
izkIr gksaxsA jk"Vªh; egÙo ds bl {ks= dh vusd
vis{kkvksa dk iwjk djuk laLFkku ds laLFkkid funs'kd]
ladk; lnL;ksa ,oa LVkQ dfeZ;kas ds fy, ,d cM+k
dk;Z gSA jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh LkaLFkku
¼ukch½ ls cgqr cM+h vis{kk,a gSaA ;g ns'k esa fodflr
fd;k tk jgk igyk ikni foKku laLFkku gS] ftldk
vf/kns'k rhu izeq[k {ks=ksa ;Fkk d`f"k] [kk| ,oa ikSf"Vd
vkgkjksa esa gSA lkFk gh ;g fodflr fd;k tk jgk ,d
,slk ekWMy gS] tgka uokpkj ls ysdj m|ferk fodkl
ds fy, d`f"k&[kk| {ks= dh laiw.kZ J`a[kyk esa lg;ksx

vklikl LFkkfir vU; laLFkkuksa esa bafM;u bafLVV~;wVLFkkfir djus ds fy, laLFkkuksa dk ,d lewg fodflr
vkWQ lkbal ,M~;wds'ku ,aM fjlpZ( bafM;u Ldwyfd;k tk,xkA
vkWQ fctusl ( bafLV~V;wV vkWQ uSuks lkbal ,aM
VSDuksykWth rFkk iatkc ck;ksVSDuksykWth bUD;wcsVjdsUnzh; ea=heaMy us ukch ds lkFk&lkFk tSo
gkssaxsA ;g lewg dks vf/kd laiw.kZ ,oa iks"k.k{ke ekWMyizkS|ksfxdh foHkkx ¼MhchVh½ ds ,d vU;
cuk,xk rFkk blls d`f"k&[kk| {ks= dk ewY; lao/kZuLok;Ùk'kklh laLFkku tSoizØe.k ;wfuV ¼chih;w½ dh
gksxkA ukch dk vf/kns'k leqfpr ,oa LoLFk [kk|LFkkiuk dks vuqeksnu iznku fd;kA ;g nksuksa gh laLFkku
inkFkksZa ds fy, chtksa dh [kkst ,oa izØe.k&vk/kkfjreksgkyh esa 50 ,dM+ Hkwfe esa lg&fLFkr gSaA laLFkkuksa
lek/kku miyC/k djokuk gSA bl igaqp dks leqfprdk lkewfgd ifjlj dk d`f"k&[kk| ikdZ ds lkFk
cukus ds y{; dh izkfIr [kk| Qlyksa dh iSnkokj dks;ksX;re mi;ksx fd;k tk,xk] ftlls fd ,d gh
c<+kdj] U;wure Hkwfe esa vf/kdre iSnkokj okyhLFkku ij l`td ,oa Kku ds mi;ksxdrkZ vkil esa
Qlyksa dh ifjdYiuk ,oa d`f"k mRiknksa ds tYnhfeydj dk;Z dj ldsaA MhchVh }kjk fn, x, lfØ;
[kjkc gksus dh izd`fr ds dkj.k gksus okyh d`f"k i'plg;ksx ds QyLo:i vU; nks ?kVdksa ls igys gh
{kfr;ksa dks de djds gh dh tk ldrh gSA bu rhuksa esaukch dh LFkkiuk gks xbZ vkSj ;g varfje lqfo/kkvksa ds
ls vafre leL;k dk funku ukch ds oSKkfudksa }kjklkFk 18 Qjojh] 2010 ls dk;Z dj jgk gSA ukch dh
lq>k;k tk,xkA blds fy, tSfod izfØ;kvksa dhLFkkiuk ,oa dk;ksZa dk fooj.k bl LFkkiuk fnol
tSusfVd ekWM~;qys'ku djuk vko';d gksxk] ftllsfjiksVZ esa fn;k x;k gS vkSj ;g laLFkku ds bfrgkl esa
fd d`f"k mRikn dh xq.koÙkk ,oa fLFkjrk esa lao/kZuntZ gksxkA ukch dks d`f"k tSoizkS|ksfxdh( [kk| izØe.k
gksxkA ukch esa izkjaHk fd;k ,d dk;Z Qly ds idus,oa ikSf"Vd vkgkjksa ds {ks= esa izfr;ksxh vuqla/kku ,oa
dh izfØ;k] dhV&iraxksa ls {kfr & d`f"k mRikn dksuokpkj ds fy, fo'o Lrjh; laLFkkuk cuuk gSA izkajHk
gkfu igaqpkus okys dqN ?kVdksa ds lkFk lg;ksftresa chih;w ,d vuqdj.kh; vuqla/kku laLFkku gksxkA ;g
ifjorZuksa dh tSfod fØ;kvksa dks le>uk gSA ,dm|ksxksa dks tSo izØe.k lek/kku miyC/k djokus ds
vU; dk;Z lqjf{kr lrg ysiu] ,atkbe]fy, *fcuk ykHk okyh* ,d daiuh ds :i esa dk;Z
cSDVhfj;ks&Qsft+l] izØe.k ,oa iSdsftax izkS|ksfxfd;ksadjsxkA d`f"k&[kk| ikdZ dkWjiksjsV :i esa dk;Z djrs
ls d`f"k i'p mipkj dj {kfr;ksa dks de djuk gSAgq, m|ferk dks mRizsfjr ,oa l`n`<+ cukus ds fy,
tcfd ns'k ds vU; laLFkku i;kZIr mit ds fy,izkS|ksfxdh ,oa ikfjfLFkfrdh miyC/k djok,axsA
vuqla/kku dk;Z dj jgs gSa] ukch [kk| {kfr;ksa dks de
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djus rFkk iks"k.k] LokLF;] fLFkjrk ,oa lSaljh vihy Hkkjr vkSj fo'ks"kr% iatkc jkT; esa xsgwa ds egÙo dks
ds ek/;e ls {kerk LFkkfir djus ds dk;ZØe djsxkA /;ku esa j[krs gq, iks"kd ,oa izØe.k xq.koÙkk ij ,d

izeq[k vuqla/kku dk;ZØe izkjaHk fd;k x;k gSA
Hkkjr dks U;wuiks"k.k ,oa vR;f/kd lsou] tks LokLF; fodflr fd, tk jgs chtks esa foLr`r
ij izfrdwy izHkko Mkyrs gS] nksuksa gh fLFkfr;ksa dk VªkalfLØIVksfeDl ls vusd vyx&vyx :i esa izLrqr
vuqHko gSA fo'o LFkkLF; laxBu ¼MCY;q,pvks½ dk vusd thuksa dh igpku dh xbZ] ftudh cht dh
vuqeku gS fd o"kZ 2020 rd fo'o esa gksus okys dBksjrk] izksVhu xq.koÙkk ,oa LVkpZ tSola'ys"k.k esa
nks&frgkbZ jksx eksVkis ds dkj.k gksus okys jksxksa ls tqM+s Hkwfedk gSA xsgwa dh xq.koÙkk dks fu/kkZfjr djus okys
gksaxsA eksVkis esa [kk| la?kVdksa] izhck;ksfVDl ,oa fofo/k ifjekidksa ds v/;;u ds fy, cM+h la[;k esa
izksck;ksfVDl ds izHkko rFkk buds dk;Z djus dh fofo/k izdkj ds xsgaw dh ,l,uih eSfiax dh tk,xhA
i)fr dks le>us dh furkar vko';drk gS] ftlls thu ds dk;Z dh igpku ds fy, xsgwa dh thu Mkyus
fd LoLFk [kk| inkFkZ ifjdfYir dh tk ldsaA ukch dh iz.kkyh fodflr djuk egÙoiw.kZ gSA ukch esa
esa [kk| la?kVdksa ds laca/k esa ftuksfed] ,fiftuksfed igyh ckj Hkkjrh; xsgwa esa ,d tSfeuh okljl dh
,oa ck;ks&ekdZj ifjorZuksa ds fo'ys"k.k ds fy, igpku dh xbZA bldk iz;ksx thu vkiwfRkZ ,oa
dksf'kdk lao/kZu ,oa tho v/;;u izkjaHk fd, tk,axsA izfrca/ku iz.kkyh fodflr djus ds fy, fd;k tk jgk
fuEu Xykblhfed bUMSDl ds LVkpZ ds lkFk ,oa gSA ;g ns'k esa xsgwa ftuksfeDl ds lao/kZu ds fy,
izØe.k xq.koÙkk ij vf/kd izHkko ds fcuk Qylksa dh egÙoiw.kZ fl) gksxkA ftuksfeDl] thu ekdZjl ,oa
fofo/k fdLesa rS;kj djuk dsoy LVkpZ xzsU;wy ikFkos thu vkiwfrZ iz.kkyh esa blh izdkj ds iz;kl Qy
bathfu;fjax ,oa ck;ksdSfedy bathfu;fjax ds ek/;e mitksa] fo'ks"kr% vke o yhph ij Hkh fd, tk,axsA
ls laHko gks ik,xkA ukch esa [kk| Qlyksa esa fyfiM Qy mit esa vke ,d vR;f/kd egÙoiw.kZ Qy gS]
tSola'ys"k.k ,oa dkcksZgk;MªsV dh ikFkosbathfu;fjax ftl ij Hkkjr esa ftuksfeDl laca/kh dk;Z fd, tkus
nks egÙoiw.kZ dk;Z gksaxs] ftlls fd thou'kSyh ds pkfg,A
dkj.k gksus okys jksxksa ls cpus ds fy, vUu] nygu
,oa frygu Qlyksa ds fMt+kbu rS;kj fd, tk ldsaxsA ukch lw{eiks"kdksa] olk ,oa fyfiM ikFkos bathfu;fjax

ds ek/;e ls LoLFk [kk| Qlyksa ij dk;Z djsxkA ;g
Hkkjr esa lw{eiks"kd dqiks"k.k] fo'ks"kr% yksgk] ftad] [kk| xq.koÙkk ,oa lqj{kk ds fy, jk"Vªh; lanHkZ dsUnz ds
vk;ksMhu vkSj foVkfeu ^,* ,oa ^Mh* dh deh] :i esa Hkh dk;Z djsxkA laLFkku Hkkjrh; [kk| ekud
O;kid Lrj ij QSyk gqvk gSA ns'k esa izcy [kk| ,oa lqj{kk izkf/kdj.k ,oa Hkkjrh; tSoizkS|ksfxdh 
izØe.k {ks= dh vuqifLFkfr ,oa ykxrlkeF;Z u gkssus fu;ked izkf/kdkj.k ds ijke'kZ esa [kk| ekud] 
ds dkj.k Hkkjr dks lw{eiks"kd dh deh dh leL;k ekxZn'khZ fl)kar ,oa izfØ;k dksM ls tqM+s vuqla/kku
dk lek/kku izFker% Qly bathfu;fjax }kjk djuk djsxkA laLFkku ns'k ds lkeus vk jgh [kk| lqj{kk
gksxk u fd [kk|ksa ds jklk;fud vkysiu lsA vk;ju laca/kh fprkavksa ds lek/kku ds fy, xq.koÙkk
xzg.k djus] blds LFkkuh;hdj.k rFkk Qly o [kk| vk'oklu iz;ksx'kkykvksa dk uSVodZ LFkkfir djus esa
inkFkksZa esa blds jklk;fud :i ls tSovkysiu ,oa lgk;rk iznku djsxkA ;g ekud] ck;ksekdZj] fdV~l
tSomiyC/krk ds fy, mit dh vkuqokaf'kd ,oa izksVksdky ds fodkl ij dk;Z djsxk rFkk oSf'od
bathfu;fjax ds }kjk ekxZ fey ldrk gSA ukch esa xsgwa] [kk| lqj{kk fofu;eksa ,oa izfØ;kvksa ds vuq:i ekud
ftlesa fo'ks"kdj vk;ju dh deh gksrh gS] esa [kfut ,oa izksVksdkWy fu/kkZfjr djus ij vuqla/kku djsxkA
inkFkksZa ds lao/kZu ij ,d egÙoiw.kZ ifj;kstuk ij rkts+ ,oa izØfer [kk| inkFkksZa dh xq.koÙkk esa varj dh
dk;Z py jgk gSA fo'o Lrj ij p;fur izLrko esa igpku ds fy, fo'ys"k.kkRed i)fr;ksa ,oa ladsrd
ukch ds ,d oSKkfud dks bl laca/k esa dqN egÙoiw.kZ vk/kkfjr miLdjksa ds fodkl esa izkS|kfxdh; izxfr dh
miyfC/k izkIr gqbZ gSA vko';drk gSA **miHkksx djus dh frfFk* ds izpyu]
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ftlls fd izØfer [kk| dk Hkh viO;; gksrk gS] ds ¼6½ ikS/kksa esa flxuy bUM~;wLM ladsrksa ij vuqla/kku
fOkLFkkiu gsrq [kk| xq.koÙkk dh okLrfod fuxjkuh ds vkSj mlds }kjk cht] Qwy vkSj ikS/kksa dh o`f) ds fy,
fy, lLrs fodYi fodflr fd, tkus visf{kr gSaA i)fr;ksa dk fodkl] ¼7½ LokLF;o/kZd ,oa yt+ht+
ukch vR;ar laosnu'khy ,oa lLrs xq.koÙkk lwpd [kk| inkFkksZa dh ifjdYiuk ds fy, fjlSIVj vk/kkfjr
fodflr djus ds fy, jklk;fud fo'ys"k.k] i)fr;ka] ¼8½ csgrj ,oa yf{kr tSomiyC/krk okys
,atkbeksykWth ,oa uSuksfoKku ds fofo/k ekxksZa dk [kk| inkFkksZa dh ifjdYiuk ds fy, VªkaliksVZ pSuy
la;kstu djsxkA vk/kkfjr i)fr;kaA

ukch [kk| mRiknksa esa th,evks dh igpku ds fy, pwafd laLFkku LokLF;o/kZd [kk| inkFkZ rS;kj djus ds
vuqla/kku ,oa vfHkns'; lqfo/kk LFkkfir djsxkA ;g fy, uokpkj dk;Z dj jgk gS] blfy, laLFkku ifjlj
th,e Qlyksa dh i;kZoj.kh; lqj{kk] tSo lerk vkSj esa m|ksx dh lka>snkjh esa [kk| inkFkksZa ij O;fDr ds
tSo lqj{kk ds laca/k esa mB jgs iz'uksa dk lek/kku nsxkA ewM] efLr"d ,oa #fp ds vk/kkj ij ekuo izfrfØ;k
laLFkku vkj,u,vkb dh lqj{kk] ?kksf"kr ,oa v?kksf"kr dks le>us ij vuqla/kku gksxkA LokLF; ,oa rS;kj
thuksa ,oa lao/kZdksa dh igpku rFkk th,e [kk| fd, x, [kk| inkFkksZa ds izfr laosnh ,oa O;kogkjkRed
Qlyksa ds tksf[ke ewY;kadu ds laca/k esa vkus okyh izfrfØ;kvksa ds vk/kkj ij v/;;u fd;k tk,xkA ;g
leL;kvksa dk le/kku lq>k,xkA ukch Qlyksa ds [kk| daifu;ksa dks O;kogkj vk/kkfjr [kk| inkFkZ
lq/kkj ds fy, #fp ds thuksa ,oa th,e Qlyksa ds rS;kj djus esa lgk;rk ds fy, ,d uohu iz;ksx
fodkl ds fy, lqfo/kk LFkkfir djus ds jk"Vªh; HkaMkj gksxk vkSj blls [kk| inkFkksZa vkSj LokLF; ds izfr vke
ds :i esa dk;Z djsxkA ;g vk'kktud thu ,oa th turk dks tkx:d fd;k tk ldsxkA
,e Qlyksa vkSj mudh lqj{kk LFkkfir djus ds fy,

laLFkku] chih;w] ,xzh&QwM ikdZ ,oa vkWQ&dSEilHkkjrh; vuqla/kkudrkZvksa ds uSVodZ esa dk;Z djsxkA
Hkkxhnkjksa ds uSVodZ rFkk vklikl ds laLFkkuksa dsbl izdkj ukch Hkkjr esa th,e Qlyksa dk lqj{kk
lg;ksx ls eksgkyh rFkk ns'k esa uokpkj vk/kkfjrewY;kadu dk;Z djsxk ,oa ftEEksokj :i esa bUgsa tkjh
iks"k.k{ke d`f"k O;kikj ikfjfLFkfrdh dk fodkl djokus ij vuqla/kku djsxkA ;g Hkkjrh;
pkgrk gSA ;g QhMcSd ,oa fofHkUu lka>snkjksa dhvuqla/kkudrkZvksa }kjk fodflr d`f"k dh n`f"V ls
izfrHkkfxrk ds uSVodZ ds ek/;e ls d`f"k&[kk| mRd`"V th,e Qly ij fu;ked fu.kZ;ksa] tks
vkfo"dkj esa vkxs c<+uk pkgrk gSA laLFkku viusfo'oluh; lqj{kk vkadM+ksa dh deh ( mi;qDr
vuqla/kku ,oa fodkl dk;ZØeksa ds fy, jksMeSi rS;kjizksVksdkWy dh vuqifLFkfr vFkok tu fo'okl esa deh
djus gsrq m|ksxksa ds Hkkxhnkjksa dks laLFkku ifjlj rFkkds dkj.k misf{kr Fks] dks vkxs c<+k,xkA
vius lykgdkj fudk;ksa esa ykuk pkgrk gSA ;g

ukch d`f"k foKku ds dqN vR;ar pqukSfriw.kZ {ks=ksa esa Hkh ftuksfeDl] iztuu ekdZjl] izksfV;ksfeDl]
vuqla/kku dk;Z izkjaHk djsxk] buesa 'kkfey gSa % ¼1½ ck;ksbUQkWjesfVDl] eSVkckWyksfeDl] VªkaltSfuDl]
LFkku funsf'kr E;wVktSfufll ls Qly dk iz;ksxkRed tho ,ao Dyhfudy ijh{k.k vkfn ds
vkuqokaf'kd vk'kks/ku] ¼2½ ekdZj eqDr Vªkalthfud fy, Js"Bre lqfo/kk,a LFkkfir djuk pkgrk gSA
ikS|ksa dk fodkl] ¼3½ VªkalthUl ds mPp Lrjh; laLFkku buesa ls dqN {ks=ksa dks /khjs&/khsjs izkS|ksfxdh
vfHkO;fDRk ds fy, lqn`<+rk ls fu;af=r lao/kZdksa dk IysVQkWeZ esa ifjofrZr djuk pkgsxk gS] ftlls fd og
fodkl] ¼4½ [kk| inkFkksZa ds izfr ekuo dh izfrfØ;k lka>snkjh esa m|ksx }kjk iznku dh tkus okyh jk"Vªh;
rFkk ikniksa esa thu dh vfHkO;fDr dh fu;a=.k ds lqfo/kkvksa dk ,d fgLlk cu ldsA vk'kk gS fd bl
,fiftukWfeDl vk/kkj dks le>uk] ¼5½ ckjgeklh izdkj ukch ,d vUos"kd] vkfo"dkjd ds :i esa dk;Z
Qy Qlyksa esa dye ds dk;Zfu"iknu esa lq/kkj ds djus ds lkFk&lkFk ,d Js"B ikfjfLFkfrdh dks c<+kok
fy, tM+ksa ds p;u dh uohu i)fr;ka ,oa ifjdYiuk] nsdj uokpkj ds :ikarj.k dk mRizsjd cus] tgka
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'kks/kdrkZ] izca/kd] m|eh] fo|kFkhZ] izkS|ksfxdhfon] djus esa viuk vewY; le; fn;kA MkW- lehj ds-
cht ,oa [kk| daifu;ka ,oa lekt foKkuh fu;fer czg~epkjh] egkfuns'kd] lh,lvkbvkj vkSj izks- ,u-
:Ik ls feysa vkSj lka>snkjh esa dk;Z djrs gq, uokpkj lR;ewfrZ] funs'kd] vkbvkb,lbZvkj ¼eksgkyh½ dk
dks cktkj rd igaqpk ldsaA LkaaaaaaLFkku [kk| lkeF;Zrk] ukch dks iznku fd, x, gj izdkj ds lg;ksx ds fy,
iks"k.k{kerk] xq.koÙkk ,oa ikSf"Vd vkgkj ls lacaf/kr eSa vkHkkj izdV djrk gWwaA tc eSa 18 Qjojh] 2010
ekeyksa ij lfØ;rk ls dk;Z djrs gq, varjkZ"Vªh; Lrj dks lEeku lekjksg esa vk;k rc esjs ikl dsoy ,d
ij lEEkkfur usr`Ro xzg.k djus dk fopkj j[krk gSA ukch cSad [kkrk vkSj ,d funs'kd dk vf/kdkj FkkA
laLFkku [ksr ls Fkkyh rd dh [kk| J`a[kyk ds fofHkUu vkbvkb,lbZvkj] eksgkyh ds iz'kklfud ny vkSj
pj.kksa ij {kerk vkSj vk; esa lao/kZu djus ds fy, jk"Vªh; ouLifr vuqla/kku laLFkku ¼,uchvkjvkb½]
d`f"k&[kk| {ks= dk :ikarj.k tSo izks|ksfxdh }kjk y[kuÅ ds esjs iwoZ lgdfeZ;ksa us jk"Vª dks ,d
djus dh vk'kk j[krk gSA fo'oLrjh; laLFkku iznku djus ds LoIu dks ysdj esjs

lkFk ukch esa dk;Z fd;kA tSlk fd bl fjiksVZ esa
ukch ifjokj ukch lkslk;Vh ,oa xofu±x cksMZ ds mYys[k fd;k x;k gS ukch esa fo'o ds izfrf"Br
leLr ekuuh; lnL;ksa dk laLFkku dks fn'kk iznku laLFkkuksa ls izf'k{k.k xzg.k dj pqds dqN Js"B ;qok
djus ,oa dk;kZRed volajpuk LFkkfir djus esa oSKkfudksa us laLFkkid ladk; lnL;ksa ds :i esa
ekxZn'kZu] izsj.kk] lykg ,oa lrr~ lg;ksx ds fy, dk;ZHkkj laHkkyk gSA deZB iz'kklfud LVkQ ls
gkfnZd vkHkkj izdV djrk gSA laLFkku ds fy, lg;ksx izkIr *Vhe ukch* vFkd dk;Z dj jgh gS vkSj
LFkkiuk dk ;g o"kZ fu.kZ; ysus ,oa mUgsa dk;kZfUor blds fy, os iz'kalk ds ik= gSaA esjs lgdfeZ;ksa dh
djus dh n`f"V ls vR;ar pqukSfriw.kZ ,oa vis{kkvksa ls lkeF;Z ,oa 'kfDr ds cy ij ,d egÙoiw.kZ laLFkku
Hkjk jgkA MkW- ,e- ds- Hkku] lfpo] tSo&izkS|ksfxdh vkt vfLrRo esa gSA
laLFkku ¼MhchVh½ laLFkku ds 'kklh fudk; ds v/;{k
ds :i esa fu.kZ; ysus esa lgk;rk iznku djus ds fy,
lnSo miyC/k jgs] ge mudk g`n; ls /kU;okn djrs
gSaA eSa O;fDrxr rkSj ij Hkou lfefr ds leLr

dk;Zikyd funs'kdlnL;ksa ,oa mu vusd fo'ks"kKksa dk vkHkkj izdV
jk"Vªh; d`f"k&[kk| tSo izks|ksfxdh laLFkkudjrk gWaw ftUgksaus laLFkku esa lqfo/kk,a vkfn LFkkfir

jkds'k rqyh
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Establishment of a new national institute in agri-

food sector in the state of Punjab will open

limitless opportunities for agri-food sector in the

country. For the founding Director, faculty and

staff, it poses a formidable challenge to meet

numerous expectations of this nationally

important sector. Nat ional Agri -Food

Biotechnology Institute (NABI) signifies much

more. This is the first plant science institute, being

developed in India, with mandate in three major

disciplines – agriculture, food and nutrition. Also,

this is the first model being developed, where a

cluster of institutes will be developed to achieve

synergy of the complete chain in agri-food sector -
Science Education and Research, Indian School offrom innovat ions to entrepreneurship
Business, Institute of Nano Science & Technologydevelopment.
and Punjab Biotechnology Incubator. This would

The Union Cabinet gave approval for the make the cluster a more complete and sustainable
establishment of NABI along with a second model for value addition to agri-food sector.
autonomous institute of the DBT, named

NABI has a mandate to find crop and processing-(generically) Bioprocessing Unit (BPU). The two
based solutions for access to adequate and healthyare co-located within 50 acres of land at Mohali.
foods. Adequacy can be achieved throughTheir common campus wall will be shared most
enhancing the yield of food crops, designing cropssubstantially with Agri-Food Park to facilitate
for high yields from marginal soils and reducinghand holding between the creators and users of
the post-harvest losses suffered due to perishableknowledge, through close physical proximity.
nature of the farm produce. The last of the threeThanks to the very active support extended by the
will be addressed by the scientists at NABI. This DBT, NABI has been established before the other
will require genetic modulation of the biologicaltwo components, and has been functioning from
processes that can enhance the quality andan Interim Facility since 18th February, 2010.
stability of farm produce. One approach initiatedTimelines in the formation of NABI are given in
at NABI is to understand the biology of changesthis Foundation year report and will go in the
associated with the ripening process, insect andhistory of the Institute. NABI is to be a world class
pest damage – some of the major factors that causeinstitute for competitive research & innovations in
losses to farm produce. The second approach is tothe area of agricultural biotechnology, food
reduce losses through post-harvest treatment withprocessing and nutritional sciences. BPU will
safe surface coatings, enzymes, bacteriophages,primarily be an institute for translational research.
phytochemicals, processing and packagingThis will function as a 'Not For Profit' company to
technologies. While other institutes in the countryprovide bioprocessing solutions to industry. It
lay higher emphasis on research for producingwill have facilities for bench level optimisation,
enough, NABI shall carry out programmes onmini plants and pilot plants of interest to agri-food
securing efficiency through reducing food lossessector. The Agri-Food Park will be operated in
and enhancing food quality for nutrition, health,corporate manner and provide technology and
stability and sensory appeal.ecology for catalysing and strengthening

entrepreneur-ships. Other institutes in India experiences the problem of both
neighbourhood will be the Indian Institute of undernourishment and over-intake - both lead to

FROM THE DESK OF EXECUTIVE DIRECTOR
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adverse effects on health. WHO estimates that by mapping of a large number of diverse wheat

2020, two thirds of the global disease burden will accessions has been initiated to study associations

be attributable to chronic diseases associated with with a variety of parameters that contribute to

obesity. Effects of food constituents, prebiotics processing quality in wheat. In preparation for the

and probiotics on adipogenesis, and the need to identify gene function, it is important to

mechanism of their function need to be develop gene delivery systems for wheat. A

understood to design foods for health. Cell culture Gemini virus has been identified at NABI for the 

and whole animal studies will be taken up at NABI first time in Indian wheat. It is being deployed to

to analyze the genomic, epigenomic, miRNA and develop a gene delivery and suppression system.

biomarker changes in response to dietary This will be a critical tool to promoting wheat

constituents. Designing crop varieties with starch genomics in India. Similar efforts in development

of low glycaemic index, without significant effect of markers for accelerated breeding, genomics

on processing quality could be achievable through and gene delivery systems will be initiated in fruit

starch granule pathway engineering and crops, specially mango and litchi. Mango is the

biochemical processing. Pathway engineering of most important candidate among fruit crops, to

carbohydrate and lipid biosynthesis in food crops take a major initiative in genomics in India.

will be important strategies at NABI to design
NABI will contribute to healthier food crops

cereal and oilseed crops, healthier against
through micronutrient, carbohydrate and lipid

'lifestyle diseases'.
pathway engineering. It would also function as a

Micronutrient malnutrition, especially deficiency National Reference Centre for Food Quality and

of iron, zinc, iodine and vitamin A are widely Safety. The institute will actively carry out

prevalent in India. In the absence of a significant research for developing food standards,

food processing sector and cost affordability, guidelines and codes of practices, in consultation 

India has to address the issue of micronutrient with Food Standards and SafetyAuthority of India

deficiency primarily by crop engineering, rather and Biotechnology RegulatoryAuthority of India.

than chemical for t i f icat ion of foods. It would carry out research on the development of

Understanding molecular details of iron uptake, standards, biomarkers, kits and protocols.  It will 

its localization and chemical form in crops and establish the standards and protocols in

foods can give clues to genetic engineering of harmonisation with global food safety regulations

crops for biofortification and bioavailability. A and policies. Analyses methods and indicator

major project has been taken at NABI for based tools to distinguish the quality of fresh and 

enhancing minerals in wheat grain, which is processed foods needs a technological

particularly deficient in iron. In a globally selected breakthrough globally. Affordable alternatives for

proposal, a NABI scientist obtained first clues to real time monitoring of food quality are required

differential iron translocation efficiency, between to substitute the 'Use by' and 'Best Before'

different tissues in wheat seed, through the practices, that lead to a very significant waste of

application of synchrotron radiation. Tissue layer even processed foods. NABI would combine the

specific differential gene expression is now being finest approaches in chemical analysis,

examined through transcriptomics of sections enzymology and nanoscience to develop sensitive

excised by Laser Capture Microscopy of wheat and affordable real time quality indicators.

seed.
NABI would establish a research and referral

Considering the importance of wheat to India, and facility for the detection of GMOs in food and feed

particularly Punjab, a major research programme products. It would address the emerging

on nutritional and processing quality has been questions related to bioequivalence, biosafety and

initiated.  Detailed transcriptomics in developing environmental safety of the GM crops. Issues

seeds has identified a number of differentially related to the safety of RNAi, detection of

expressed genes with role in seed hardness, declared and undeclared genes and promoters, and

protein quality and starch biosynthesis. SNP long term risk assessment in case of GM food

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
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crops will be addressed. NABI would function as NABI, together with BPU, the Agri-Food Park

a National Repository of Genes of interest to crop and through a network of "off-campus" partners,

improvement and establish facilities for and the institutes in neighbourhood, hopes to

developing GM crops. It will network with Indian catalyse the development of an innovation driven

researchers to take up promising candidate genes sustainable agribusiness ecosystem at Mohali and

and GM crops, and establish their safety. Hence, in the country. It hopes to grow in agri-food

NABI would facilitate safety assessment and discovery mode through a network of feedbacks

responsible release of GM crops in India. This and participation by different stakeholders. It

would expedite regulatory decisions on hopes to have industry partners on the campus and

agronomically superior candidate GM crops that on the advisory bodies for carving roadmap for its

have been developed by Indian researchers, but R&D programmes. It hopes to have top-of-the-

are held in limbo due to the lack of reliable safety line facilities in genomics and gene based marker

data, the absence of suitable protocols or the lack development, proteomics, bioinformatics,

of public confidence. metabolomics, transgenics, experimental animals

and hopefully clinical trials. It hopes to gradually
NABI would undertake research in some of the

convert some of these into technology platforms
highly challenging areas of biology. These will

to become part of National Facilities to be run by
include (i) genetic modification of crops by site

industry in partnership mode. It hopes to
directed mutagenesis by designing sequence

therefore, function as a discoverer as well as
specific DNA nucleases, ligases, and repair

catalyse the translation of innovations by
enzymes, (ii) development of marker free

promoting a perfect ecosystem where researchers,
transformation strategies for crops, (iii) designing

managers, entrepreneurs, students, technologists,
promoters for tightly regulated, high level

seed and food companies and social scientists
expression of transgenes, (iv) understanding

meet regularly and draw synergy through
epigenomics basis of regulation of gene

partnerships, and carry innovations to
expression in plants and human response to diet

marketplace. The Institute hopes to develop into 
(v) development of novel approaches to selecting,

an internationally respected leader, dealing
and designing root stocks for improving the

proactively with the issues facing food
performance of scion in perennial fruit crops, (vi)

sufficiency, sustainability, quality and nutrition.
development of approaches for signal induced

The Institute hopes to transform the agri-food
seedlessness, male sterility, early flowering,

sector for enhancing the efficiency and income at
altered canopy etc. in fruit crops (vii) receptor

various points in the food chain from farm to fork.
based approaches to design healthier and tastier

foods, (vii) transport channel based approaches to The NABI Family is very grateful to the

design foods with improved and targeted honourable members of the NABI Society and the

bioavailability. Governing Body for their guidance, advice and

unstinted support in developing the vision and
As the institute works innovatively to design

functional infrastructure at NABI. The founding
healthier foods, it may establish a food designing 

year was the most challenging and demanding for
facility on the campus in partnership with industry

making judgements and implementing decisions.
to study human response to designer foods in

As Chairman of the Governing Body, Dr. M.K.
terms of mood, mind and likability. The sensory

Bhan, Secretary DBT was always available to
and behaviourial responses of members and

accelerate decision making. I am personally
visitors to health and designer foods would be

thankful to members of the Building Committee
studied through the tracking of their eyes, sensory

and a number of experts who spent long hours in
responses and visiting behaviour. This would be a

helping NABI in taking technical decisions
novel set up to help food companies design

related to the establishment of facilities and
behaviour-based foods and to enhance awareness

works. I appreciate the immense understanding
in public regarding relationship between food and

shown by Dr. Samir Brahmachari, Director
health.

General, CSIR and Professor N. Sathyamurthy,

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
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Director IISER (Mohali) for extending help to energetic administrative staff, team NABI has

NABI in several ways. When I arrived at Mohali since been working very hard. I express my deep

for the Felicitation Function on 18th February, appreciation for their untiring efforts. On the

2010, all I had was a bank account and the strength of my colleagues, a great institute has

authority of a Director. The administrative team at now come into being.

IISER, Mohali and my former colleagues from

National Botanical Research Institute, Lucknow

worked at NABI with a dream to help the nation in

establishing a world class institute. As the report

describes, some of the brightest young scientists,

trained in globally reputed institutes have joined

as the founder faculty at NABI. Helped by the

(Rakesh Tuli)

Executive Director 

 National Agri-Food Biotechnology Institute
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1. Scientific Ties with Canada to establish 4. Registration of National Agri-Food

Agri-Food Cluster Biotechnology Institute as a Society at

SAS Nagar, Punjab vide Certificate No:

2677 of 2009-2010 dt 27/11/09 under the

Act XXI of 1860

5. Establishment of a NABI Cell at National 

Botanical Research Institute, Lucknow

with Dr. Rakesh Tuli as Officer on Special

Duty

6. First Meeting of GB of NABI, held on

24th December, 2009 at DBT2. Formation of National Agri-Food

Biotechnology Institute

3. Establishment of a NABI/BPU Cell at

Biotech Consortium India Ltd. 7. Dr. Rakesh Tuli takes charge as Executive

Director of NABI at Department of

Biotechnology, New Delhi.

On 5th December, 2006 signing of two MoUs

with Canada to strengthen S&T ties and
(Annexure 3).

promote the development of Agri-Food

Biotech Park in Knowledge City, Mohali

through Public-Pvt. Partnership laid basis for

the development of research institutes in

form of an agri-food cluster at SAS Nagar,
(Annexure 4).

Mohali in the state of Punjab. (Annexure 1).

T h e G B a p p r o v e d a n d a d o p t e d
On 21st August, 2008, the Union Cabinet of Memorandum of Association and Rules and
India approved the establishment of the Regulations of NABI. It also approved the
National Agri-Food Biotechnology Institute joining of Dr Rakesh Tuli, Director, NBRI
(NABI) and Bioprocessing Unit (BPU) as with the dual charge as OSD of NABI, till he
two autonomous institutions of the takes full charge as Executive Director,
Government of India, under the aegis of the NABI as per approval of Appointments
Department of Biotechnology. (Annexure 2). Committee of the Cabinet (ACC).

(Annexure 5).

DBT, Ministry of Science & Technology,
(Annexure 6).Government of India vide sanction Order No:

BT/FNS/NABI & BPU, Facilitation Centre /

2008 dated 23-12-2008 setup a 'Facilitation

Centre for NABI & BPU at BCIL, New Delhi

for a period of two years. The centre provided

support for the establishment of NABI till

31st May, 2010

EVENTS LEADING TO THE ESTABLISHMENT
OF NABI

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
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8. NABI takes on lease a state of art building functional core team and laboratory, who

with 35000 sq. ft area to establish the would then develop the main campus of

Interim Facility of NABI at, Phase-VIII, NABI in Sector-81.

Industrial Area, Mohali to set up a

A Snapshot of the Knowledge City and the Agri-Food Cluster at Sector-81, Mohali

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
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9.      Felicitation of NABI at Mohali

Dr. M. K. Bhan, Secretary DBT inaugurated NABI at the Interim Facility at Mohali on 18th 

February, 2010.

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
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To be a nodal organization for knowledge innovative solutions in primary and

generation and translational science leading secondary agriculture including high-

to value added products based on agri-food end food processing.

biotech innovations.
• To develop synergy among knowledge

• To transform agri-food sector into providers and investors in agri-food

globally rewarding and sustainable sector to carry innovations to

biotechnology-based enterprise through marketplace.

VISION & MISSION OF NABI

GOVERNANCE AT NABI

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
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NABI SOCIETY

Chairman, Secretary DBT
Member Secretary : Executive Director

Governing Body, NABI

Chairman: Secretary, DBT
Member Secretary : Executive Director

Scientific Advisory Committee, NABI

Chairman: Eminent Scientist
Member Secretary : Executive Director

ED/IMC, NABI

PAC

Agri. Biotechnology

Chair: Distinguished

Scientist

Member Secretary : 

Dean 1 

PAC

Food Biotechnology

Chair: Distinguished

Scientist

Member Secretary : 

Dean 2 

PAC

Nutritional

 Biotechnology

Chair: Distinguished

Scientist

Member Secretary : 

Dean 3 



Components:

A. Micronutrient and bioavailability
Research objectives:enhancement

Introduction:

endosperm need special attention. Then the

candidate genes can be transferred into localA. Micronutrient and bioavailability enhance-

adapted and high yielding varieties either throughment
marker-assisted selection and/or transgenicB. Gene discovery in wheat for improvement of
approach. Bioavailability of micronutrient such asprocessing quality
iron can be enhanced by lowering the expressionC. Development of virus induced gene
of phytic acid, which is considered as a chelating silencing vector for wheat
agent, widely distributed in aleurone layer ofD. Genetic transformation of wheat
seeds as an insoluble salt.

• Procurement of germplasms for genetic

diversity and allele mining of genes
Iron deficiency, its consequences, and strategy to

responsible for high accumulation of
alleviate have been globally discussed. This issue

micronutrients and bioavailability.
is very serious in India where rice and wheat are

staple crops and their iron content and variability • Estimation of micronutrients including iron,
is very low (~20-40 mg/kg). A number of folic acid, carotenoids, ascorbic acid and
molecular biology strategies are under study to phytic acid in the germplasm.
increase the iron content and improve iron

bioavailability in staples like rice, wheat and • Gene discovery for high accumulation of

maize in order to alleviate iron deficiency. These micronutrients, specially iron and low phytic
strategies comprise the study of iron uptake acid through gene discovery and candidate
mechanisms, transport, localization of iron and gene approaches.
the understanding of the promoters, genes,

• Determination of iron localization and theirpathways and inhibitors that influence the
chemical forms in different tissues of grainsaccumulation and bioavailability of iron. The
of contrasting genotypes of wheat.identification and manipulation of potential

bottlenecks in the transport pathway in the cereal • Differential transcriptomics of seed tissues
grain from phloem unloading until deposition,

(vascular cells, transfer cells, aleurone,including barriers from aleurone layer to

RESEARCH INITIATIVES AT NABI
Nutrition and Processing Quality of Wheat
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endosperm) by using Laser Micro-dissection

(LCM).
• For gene discovery, a diverse range of

• Validation of function of genes through germplasms of bread wheat, landraces, wild

functional genomics approach. relatives and parents of mapping

populations has been procured.
• Micro RNA and mutagenesis approaches to

• Total RNA is being extracted from wholereduce phytic acid in seeds.

caryopsis and seed tissues such as aleurone

layer, vertical crease (reported to have high

accumulation of iron), embryo, andThe studies will lead to designing high yielding
endosperm.wheat varieties and/or advance breeding lines for 

combination of two or more of nutrition related
• The transcriptomes will be sequenced to

traits in collaboration with Punjab Agricultural
ident i fy puta t ive genes for highUniversity (PAU), Ludhiana and Directorate of
accumulation of iron. The putative genesWheat Research (DWR), Karnal
will be validated by screening diverse

germplasm.• Transfer of genes responsible for high

accumulation of micronutrients into high
• Initially four Indian cultivars, two each for

yielding Indian wheat varieties through
good and poor chapatti making, were usedmarker-assisted breeding and/or transgenic
for estimation and localization of iron andapproach.
zinc using LA-ICP-MS (Table 1; Figure 1).

• Gene discovery for other important nutrients
• Seeds of a few backcross derivatives of wild

such as zinc, vitamin A, folic acid and
and cultivated wheats showing variabilityascorbic acid.
for micronutrient contents were multiplied

Research in progress:

Long term objectives:

Fe localized in aleurone layer Zn localized in aleurone 

            Figure 1: Localization of iron and zinc in wheat using LA-ICP-MS
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Table 1: Estimation of iron and zinc in four Indian varieties using LA-ICP-MS

Variety Iron (mg/kg) Zn (mg/kg)

C306 41.9+2.1 32.9+1.4

LOK1 36.9+1.2 34.9+0.3

Sonalika 44.6+2.8 33.3+1.3

WH291 29.9+0.9 21.4+1.6



and will be used for genetical study of high emission) and EXAFS (Extended X-ray

micronutrient content. absorption fine structure) experiments are in

progress at Biotechnical Faculty and Jozef
• Element localization maps and XANES (X- Stefan Institute, Ljubljana, Slovenia.

ray Absorption Near Edge Structure) spectra
• Two low phytic acid lines (MM169 &have been generated in grains of contrasting

genotypes of wheat by using synchrotron MM225) have been identified from a

powered beam line, VESPERS (Very recombinant inbred line (RIL) population of

Sensitive Elemental and Structural Probe Triticum monococcum (Prof. H. S. Dhaliwal,

Employing Radiation) (Figure 2 A, B), at IIT, Roorkee). Transcriptome sequencing

Canadian Light Source, Saskatoon, Canada. will be done at different seed development

stages to identify genes responsible for low
• Micro-PIXE (Microproton induced x-ray phytic acid.

15

Figure 2: Iron localization in seeds of contrasting genotypes of wheat: (A) Triticum aestivum IITR-26 (High iron

genotype), (B) Triticum aestivum WL711 (Low iron genotype), (C) Transverse section of wheat seed (Borg et al., 2009,

Plant Soil, 325, 15-24). A: aleurone layer, SC: seed coat, SE: Sieve element, CC: Companion cell, Vp: Vascular

parenchyma. Tc: Transfer cells, Ec: Endosperm cavity, Ma: Modified aleurone. In high iron genotypes, iron is present at 

higher concentration in the vascular cells than the aleurone, while in contrast, in the low iron genotypes, most of the Fe is

mobilized from vascular cells to aleurone cells.

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
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7DAA 14DAA 21DAA 28DAA 35DAA

Figure 3: Caryopses at developmental stages-7, 14, 21, 28, and 35 days after anthesis (DAA)

http://www.extension.umn.edu/distribution/cropsystems/dc2547.html

B. Gene discovery in wheat for

improvement of processing quality

Introduction:

Long term objectives:

Research in progress:

Research objectives:

• Genes involved in starch biosynthesis

pathway and their relationship to chapatti

and biscuit making quality will be examined.

• Composition and structure of seed storageGenes related to wheat seed storage proteins,
proteins and seed carbohydrates, and theirstarch and non-starch carbohydrates, their
effect on chapatti and biscuit making qualityinteractions and relationship with processing
will be examined.parameters are being studied at NABI. Such genes

will then be transferred to high yielding varieties.

Improving wheat for good chapatti making quality

requires defining processing quality parameters to The studies will lead to designing high yielding

achieve the structure of dough and its composition wheat varieties and/or advance breeding lines for 

required to make self-stable, sensually satisfying, combination of two or more of the following traits

good quality chapatti. Defining the contributing in collaboration with PAU (Ludhiana), DWR

wheat traits and identifying the associated genes (Karnal) and GJUST (Hisar).

are two major challenges for improvement of
• Good chapattiwheat for chapatti making. Biscuit quality has not
• Good biscuitreceived much attention in India. There is a major

need and demand for evolving varieties for good • High amylose starch
quality biscuit. None of the high yielding Indian • Low gluten allergen
wheat varieties are suitable for good biscuit • High fibre (soluble and non-solube) 
making. One of the important traits considered for

biscuit making quality is soft grains in wheat.

• Candidate genes for processing quality are

being identified in contrasting lines through• The processing parameters (gluten strength,
transcriptomic studies using wheat

gelatinisation, viscoelastic properties, etc.)
microarray having~22,000 genes and

of contrasting wheat varieties are being
transcriptomic and small RNAsequencing.

studied, jointly with Dr. B. Khatkar at Guru 

Jambheshwar University of Science & • Tota l RNA extrac ted f rom three
Technology (GJUST), Hisar.

development stages- 7, 14, and 28 days after

anthesis (DAA) (Figure 3) from two good• Genes for good chapatti and biscuit making 
chapatti varieties (C306 and LOK1) and two

will be identified by screening diverse
poor chapatti varieties (Sonalika and

germplasm and mapping populations, and
WH291) was hybridized to wheat

examining associations.
microarray chips for identification of

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE



differentially expressed genes (Figure 4). synthesis pathway, antioxidant system,

stress responsive genes, regulatory genes,
• The microarray studies identified a set of etc.

895 differentially expressed unigenes (>2
• Out of the 895 unigenes, the present study isfold) at the three developmental stages

among good and poor chapatti varieties. focusing on a subset of 53 unigenes (>10

fold differentially expressed; Figure 5A, 5B,
• Most of the differentially expressed genes Tables 2-4) for confirmation of expression

are involved in expression of seed storage using RT-PCR and identification of their
proteins, grain softness, dough quality (- function using functional genomics
amylase, alpha amylase inhibitor), starch approaches.
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Figure 4: Expression profiling of 17,344 probe sets at three developmental stages- 7, 14, and 28 days after anthesis

(DAA) between two good and two poor chapatti making varieties. These probe sets are significant (P<0.05;

Benjamini-Hochberg false discovery rate multiple testing correction with >=2.0 fold changes cut-off) showing

differences in expression between good and poor varieties at the three stages. Red and blue colors represent up- and

down- regulated genes.

1

2

3,4

5
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Figure 5A: Expression pattern of top 5 up-regulated genes at 7DAA between good and poor

chapatti making varieties of wheat
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Table 2 : Probe set ID, annotation and fold change in the expression of the genes of up-regulated (Top 5) at

7DAAbetween good and poor chapatti making varieties of wheat.

1

2

3

4

5
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Ta.54206

Ta.7158

S.No. Probe Set ID UniGene ID Function Fold changes (Good vs. 

Poor)

7DAA   14DAA  28DAA 

1 Ta.24736.1.S1_at NA Predicted protein (Hordeum vulgare ) 550.2 31.2 8.0

2 Ta.27778.4.S1_x_at Pre-alpha-/beta-gliadin A-II 284.7 1.3 -1.2

3 Ta.7158.1.S1_at Transcribed locus but no significant 

similarity was found in non-redundant 

(nr) protein sequences database

108.1 6.8 4.5

4 Ta.7158.1.S1_at Ta.7158 Transcribed locus but no significant 

similarity was found in non-redundant 

(nr) protein sequences database

108.1 6.8 4.5

5 Ta.24114.14.S1_x_at Ta.65881 Triticum aestivum gamma-gliadin gene 102.3 1.1 -1.1

Figure 5B: Expression pattern of top 5 down-regulated genes at 7DAA between good and poor

chapatti making varieties of wheat

S. No. Probe Set ID UniGene ID Function Fold changes

(Good  vs. Poor) 

7DAA 14DAA 28DAA

1 Ta.6984.1.A1_at Ta.57100 Predicted protein & also similar with PHD 

zinc finger protein-like [Oryza sativa

Japonica Group]

-58.0 -7.0 -16.9

2 Ta.4957.1.S1_at Ta.4957 Predicted protein & also similar with Acyl-

coenzyme A oxidase

-26.6 -3.6 -7.9

3 Ta.23013.3.S1_s_at NA B22EL8 [Hordeum vulgare] -31.5 -1.4 -1.4

4 Ta.14507.2.S1_at Ta.54186 Predicted protein & also similar with 

nucleotide-binding protein 1 [Zea mays]

-29.9 -3.6 -7.6

5 TaAffx.104444.1.S1_at Ta.35784 No significant similarity -47.5 -5.4 -4.4

Table 3 : Probe set ID, annotation and fold change in the expression of the genes of down-regulated (Top 5) at

7DAAbetween good and poor chapatti making varieties of wheat.



phenotype additional wheat varieties• The two good and two poor chapatti
showing variability for processingvarieties were phenotyped for several
quality for identification of genesprocessing quality parameters (Table 5).
underlying the traits.These parameters will be used to
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Table 4 : Differentially expressed genes (>10 fold) in good chapatti making wheat. 

Table 5: Scores of processing quality parameters in two good and poor chapatti makingvarieties

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE

Parameter

Grain hardness (g)

Seed size

Color

Water absorption

Protein content

Gluten

Starch gelatinisation

RVA Breakdown

HMW-GS-ABD

Puroindolines (5DS)

Chapatti score

C306

Very Good

Hard

Med

White

High

Med

Medium

Medium

High

20, 2+12

PinaD1b,

PinbD1a

LOK1

Good

Med Soft

Med

Brown

Med

Med

Medium

High

High

2*+17+18, 2+12

PinaD1b,

PinbD1a

WH291

Poor

Med hard

Small

Brown

Med

High

High

Medium

Low

2*+20, 2+12

PinaD1b,

PinbD1a

SONALIKA

Medium Poor

Soft

Large

Brown

Med

Med

Low

High

Medium

2*, 7+8, 2+12

PinaD1a,

PinbD1b

up regulated down regulated

7 DDA-        ;     28 DAA-

Peroxidase

Beta-1,3-endoglucanase

Granule bound starch synthase

Gliadin

Avenin

Fernesylated protein 3

Trypsin inhibitor

ATP dependant Zn metalloprotease

ATPase subunit B and E

PHD zinc finger

Retrotransposon Ty1/copia

Cytochrome C heme protein

Acyl coenzyme A oxidase

Possible role

Cell rigidity

Defense

Amylopectin

Seed storage protein, responsible
visco-elastic properties of dough

Seed storage protein,in oat

Cell cycle progression

Less proteolytic degradation

Involved in thylakoid formation

Chloroplast gene

Transcription regulation

Mobile element

Mitochondrial gene

Catalysis of hydrgen peroxide



C. Development of virus induced gene

silencing vector for wheat

Introduction:

Long term objectives:

Research in progress:

Research objectives:

Indian wheat varieties.

• Development of VIGS vector by modifying 

the viral genome.

Virus induced gene silencing (VIGS) is an • Validation of VIGS vector using visual
approach to facilitate the assessment of gene

markers.
function in plants.Arecombinant virus that infects

plant tissue and spreads systemically is used to

express small RNA and silence the targeted
• Elucidation of functions of candidate genesendogenous gene. The target transcript is

involved in processing quality anddegraded by post-transcriptional gene silencing
nutritional traits in wheat by knocking down(PTGS). VIGS can thus validate the function of a
the expression.specific gene within a single generation and

obviates the need for screening large populations

to identify a mutation in a specific gene. Only a

single plant is needed to identify a phenotype. • Detection of viruses infecting wheat in
Being a transient method, it does not require the India: Presence of virus and insect vector
generation of stable transgenic plants. This project was investigated in wheat growing fields in
aims at searching a virus from Indian wheat India and suspected samples (Figure 6A-C)
varieties and modifying its genome to develop a were tested. About 80% of the samples were
suitable VIGS vector. tested positive in the samples collected

during 2010 and 2011.

• Analysis of the viral genome sequence:• Detection of viruses infecting wheat in
The whole genome of virus was sequencedIndia.
and nucleotide sequence of one clone was

submitted to the GenBank under accession• Analysis of the viral genome sequence.
number JF781306.

• Establishment of infectivity in different

20

Figure 6: Panel 6A showing the difference in growth and physical appearance of healthy and WDV infected plants;

panel 6B and 6C showing the detected insect vector (Psammotettix alienus); Panel 6D showing the result of

infectivity test. Left plant inoculated with infectious clone shows dwarfism whereas mock inoculated plant looks like

healthy; Panel 6E showing the infectious clone as dimer and full length as monomer of the virus.
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• Establishment of infectivity in different • The detected virus is mastrevirus and is

Indian wheat varieties: Infectious clone known as monopartite geminivirus.

(Figure 6D) was made and infectivity tests Association of the two sub genomic

were done. Host ranges was determined by components (alpha and betasatellites) was

infecting different Indian wheat varieties noticed for the first time with this virus. This

(Figure 6E). is being verified by co-infectivity. The sub

genomic components can be very good
• Development of VIGS vector by candidates for VIGS vectors.

modifying the viral genome: Three
• The virus under study has strong silencingmodifications were done in the viral genome

by removing a small stretch of nucleotide suppressor (betasatellite). Using the

and inserting multiple cloning sites (MCS) at suppressor, viral vectors for the transient

the same positions (Figure 7). The modified expression of proteins (eg. Zinc finger

viral genome was cloned in a plasmid vector nuclease) of interest in wheat are being

for further manipulation. developed.

21

Figure 7: Genome organisation of wheat dwarf virus showing MCS.

D. Genetic transformation of wheat Long term objectives:

Introduction:

Research in progress:

Research objectives:

• Development of nutritionally rich varieties.

Efficient regeneration and genetic transformation • Development of agronomically improved

protocols are pre-requisites for successful crop varieties.
improvement through genetic engineering. The

optimization of callus mediated in-vitro

regeneration and Agrobacterium-mediated stable
Establishment of in-vitro regeneration: In the

genetic transformation of wheat are in progress.
four cultivated varieties of wheat, the best

response for callus induction was observed when

mature embryos were cultured on MS medium
Establishment of efficient in-vitro regeneration supplemented with 2, 4-D and Zeatin (Figure 8 A,
and genetic transformation protocols of wheat. B, C).
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• Multiple shoot induction and elongation • Healthy roots were induced on the MS basal

from callus was most efficient on MS medium (Figure 8 F).

medium supplemented with Zeatin (Figure 8

D, E).

22

Figure 8: Different stages of in-vitro regeneration of wheat plants. (A) isolated mature embryos used as explant,

(B) one month old calli, (C) two months old callus, (D) and (E) shoots induction and elongation, and (F) root

formation

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE

Figure 9: GUS histochemical assay: (A) Transgenic callus (blue spots), (B) non-transgenic callus

Establishment of genetic transformation: spots on the callus (Figure 9A). No expression of

GUS was noticed in control callus (Figure 9B).
Using mature embryos, and GUS reporter gene,

successful transformation was noticed as blue



Introduction: Long term objectives:

Research in progress:

Research objectives:

Processing quality of wheat depends on the Generated breeding material will be screened for

constituents in seeds i.e. proteins, starch, non- multiple traits and put into multi location national

starch carbohydrates, lipids and other small trials with the help of DWR/State University

molecules. The protein content and types scientists to design the end product (bread, biscuit,

determine the end product quality like bread, Chapatti) specific cultivars.

biscuit, cake, chapatti and noodles etc. Biscuit

making requires soft wheat with low protein

content and specific combination of different • For improvement of chapatti making quality,
alleles, like (2+12) allele of high molecular weight

good chapatti making old cultivars C306 and
g lu t en in subun i t gene (HMW-GS)on

Lok1 were crossed with high yielding recent
chromosome 1D (locus GluD1); PinaD1a,

cult ivars (PBW343, PBW550 and
PinbD1a alleles of Puroindoline gene etc. Bread

PBW621). Crossed seeds were backcrossed 
making requires hard wheat with high protein

at DWR Regional Station, at Dalang
content noticed with specific combination of

Maidan, Lahaul, Himachal Pradesh in offs
different alleles (5+10 allele of GluD1-HMWGS,

season. BC and F seeds have been sown in1 2PinaD1b, PinbD1a/b etc). Chapatti making
the field.

requires medium strength wheat with medium

protein content. The contribution of different • For improvement of biscuit making quality
alleles to chapatti making is poorly understood.

major genes (Puroindoline and HMW

Glutenin genes) responsible for grain

softness were characterised in the soft wheat
Generation of the breeding material with trait land races NAP HAL and IITR 67. PCR
specific, improved processing quality is the major multiplexing for selection of grain softness
objective. Three traits: Bread, biscuit and chapatti genes in the backcross lines was
making will be studied. For improvement of bread standardised. The landraces were crossed
making quality we are utilizing wild species of with high yielding recent cultivars
wheat and their genetic stocks (addition lines, (PBW343, PBW550 and PBW621). Crossed
substitution lines and translocation lines). For seeds were backcrossed at Dalang Maidan in
improvement of biscuit making quality, we are off season. BC1 and F2 seeds have been
utilizing soft wheat landraces NAP HAL and sown in field.
IITR67. For chapatti making old cultivars C306

and Lok1, well known for their good chapatti

quality will be utilized. Factors responsible for

good biscuit/chapatti making quality will be

characterized. These factors/genes will be

transferred to agronomically superior background

by accelerated breeding approach.

• For improvement of bread making quality

wild species/genetic stocks of Ag.

elongatum, Ae. searsii and Ag. intermedium,

are being utilized. HMW-GS genes related

to high grain strength will be transferred

from wild species to chromosome 1A of

ACCELERATED BREEDING FOR 

QUALITY IMPROVEMENT

Investigator:

Co-investigator:

Dr. Monika Garg Scientist-C

Dr. Joy K. Roy Scientist-D
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Figure 1.Marker assisted breeding for processing quality. (A) SDS-PAGE of HMW-GSs of endosperm half of seeds to find
individual plants carrying addition subunit from wild species (indicated by arrow) having positive effect on bread making quality.
(B) SDS-PAGE of gliadins of endosperm half of seeds to find translocation line (lane 5) having only HMW-GSs and no gliadins
from wild species for improvement of bread making quality. (C) PCR multiplexing for biscuit making quality to co-amplify
Puroindoline gene and high molecular weight glutenin genes. (D) Crossing in progress at DWR-regional station, Dalang maidan,
July-2011.

wheat (translocation lines) as later has some were sown at the NABI field and

alleles that contribute negatively to bread crosses/backcrosses of selected material

making quality. Marker assisted selection were carried out. Harvested seeds were

and transfer to agronomically superior rechecked by similar procedure and selected

cultivars is in progress. Genetic material was seeds were grown at Dalang Maidan. Selfed

screened by SDS-PAGE of storage proteins seeds were reselected and sown at NABI

from endosperm half of seeds. Seeds field.

expressing selected wild species' HMW-GSs

24
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Introduction:

Research in progress:
Research objectives:

Long term objectives:

• Biochemical analyses of germplasm with

contrasting levels of iron & pro-vitamin A in
Banana is a tropical fruit crop, cultivated over 130

target tissues to understand the regulation of
countries and contributing 16 % of total world's

metabolic pathways, limiting steps, kinetic
fruit production. Banana is known as poor man's

basis of efficient enzymes, nutrient transport
food in developing counties. Most of the

and localisation.
cultivated varieties are triploid (AAA/

• Comparative transcriptomic and genomicAAB/ABB) in nature, hence sterile and provide

natural barrier to cross pollination. In-vitro plant analyses in nutritionally contrasting lines for

regeneration of banana has been reported from gene discovery, to identify the desired alleles

various explant sources. Immature male flowers and genes.

are the most responsive starting material for • Allele/gene discovery and validation of
initiating embryogenic cultures. Embryogenic

function.cell suspension culture is used for Agrobacterium-

tumefaciens mediated genetic transformation in • Evaluation of candidate promoters and
many laboratories. Genetic transformation and genes & combinations thereof after
regeneration frequencies are highly genotype transformation.
dependent. Thus, optimization of transformation

• Development of transgenic lines usingprotocol for any particular type of cultivar
constructs for iron & pro-vitamin Abecomes a prerequisite for agronomic
biofortification.improvement in that cultivar. The following

objectives need to be achieved by NABI for the • Selected lines for fruit nutritional
development of bio-fortified Indian banana

bioavailability analysis.
varieties.

• Germplasm collection and plantation atThe major research objectives would be
NABI research field:germplasm screening for nutritional traits,

bioavailability study, development of efficient
Suckers of banana cultivars (Grand Nain,

genetic transformation and agronomical analyses
Robusta, Nendran, Poovan, Rasthali, Red

of transgenics. Banana, Ney Poovan, Virupakashi,

Karpuravalli, Dwarf Cavendish, Dwarf-

Robusta, Udhayam and Nanjanagud-
• Screening of banana germplasm for the Rasabale) have been collected from Tamil

identification of pro-vitamin A & iron Nadu Agricultural University (TNAU),
synthesis new candidate genes in Coimbatore and Gandhi Krishi Vigyana
nutritionally superior lines. Kendra (GKVK) Bangalore (Figure 1A).

The collected suckers have been grown in• Model-based evaluation of bioavailability of
NABI research field for establishingvitaminA& iron in fortified banana.
germplasm (Figure 1B).

GENETIC TRANSFORMATION OF BANANA

 FOR QUALITY IMPROVEMENT

Investigator:

Co- investigator: 

Dr. Siddharth Tiwari Scientist-C

Dr. Rakesh Tuli Executive Director
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• Establishment of embryogenic suspension

culture (ESC) for genetic transformation of

banana:

a) Immature male flower buds of four

cultivars (Grand Nain, Robusta,

Nendran and Dwarf Cavendish) were

collected from TNAU, Coimbatore

(Figure 2A, B).

b) Immature male flower hands of rank 1

to 15 adjacent to the floral apex were

isolated and cultured on MS medium • Establishment of micro propagation:
containing several combinations and

concentrations of different growth a) Suckers of Grand Nain and Dwarf

regulators for the optimization of Cavendish cultivars were used for

protocol (Figure 2C). optimization of protocol for

micropropagation.
c) Calli were formed on the callus

forming medium. However, efficiency b) Multiple shoots were induced and

and response for callus induction multiplied under some of the culture

depends upon the cultivars. conditions (Figure 3B, C, D).

d) Grand Nain and Dwarf Cavendish c) Tissue culture raised acclimatized

cultivars show best response for callus plants has been generated and

formation (Figure 2D). transferred at NABI research field

(Figure 3E).
e) Optimization of ESC has been initiated

for the induction of globular embryos

and genetic transformation(Figure

2E).

A B

Figure 2 : (A and B)   (C)
floral apex. (D) embryogenic  callus induction. (E) Suspension  culture 

Immature male flower bud. Immature male flower  hands  of rank 1 to 15 adjacent to the 

Figure 1: A) Banana suckers and B) establishment
of banana germplasm at NABI research field

( (

Figure 3: Different stages of in-vitro plants development. (
into green bud. (C) Green bud turned into shoot bud. (D) Shoot  elongation  and multiplication. (E) Tissue culture 
raised plants

A) Suckers  of Grand Nain  cultivar. (B) Sucker turned

26
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Introduction:

Long-term objectives:

Research in progress:

Mango:

Research objectives:

factors contributing to produce quality.

Quality and postharvest stability of farm produce • Development of preharvest and postharvest
underscore the success of supply chain strategies to improve quality and enhance
constituents such as primary producer, processor, postharvest stability of farm produce.
trader, shipper, distributor, retailer and consumer.

• Translation of knowledge and innovationSuperior quality produce and its postharvest
i n t o c o m m e r c i a l l y i m p o r t a n tstability are fundamental in reducing postharvest
products/processes/services for primarylosses, ensuring enterprise profitability and
producers and industry.meeting consumer expectations. Quality is

governed by a number of factors including

genotype, environment, farm management and

postharvest practices. This research program is • To develop protocols to address commodity
focused on understanding biological basis of specific quality and postharvest issues.
produce quality and generating basic knowledge

• To improve and maintain farm produceto assist genetic and molecular manipulations for
quality through application of generallybetter quality traits. The research initiative
recognised as safe (GRAS) compounds,emphasises the substitution of empirical and
natural metabolites, growth regulators andsubjective approaches of quality evaluation with
antagonistic microorganisms.the objective, biochemical and molecular methods

for defining quality in a holistic manner.
• Generating primary data on produce quality

Produce stability is influenced by pre-harvest and with special reference to flavour and
postharvest factors such as physiological state at nutritional quality.
harvest, handling and storage conditions, and

postharvest treatments. The research program is

aimed at developing postharvest procedures that Mango, citrus, litchi, and guava are the target
can minimise quality losses and maintain produce crops for studies on quality and postharvest
integrity in the supply chain. The development of stability.
commodity-specific postharvest techniques

requires prior information about their physiology,

biochemical composition and molecular events Aroma is an integral component of mango flavour
that control the processes of ripening, senescence, that affects quality and consumer perception.
and decay. The application of physical, chemical Identification of volatile compounds linked to
and biological agents/treatments or their postharvest stage of ripeness, senescence and fruit
combination is being followed to enhance produce quality is important for developing intelligent
stability for longer duration. packaging and quality control systems. Research

activities have been initiated to characterise the

aroma-volatiles profiles of mango fruit and to

optimise method for rapid assessment of these• Understanding and explicating the
compounds for developing biomarkers linked tocomplexity of biochemical and molecular
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QUALITY AND POSTHARVEST

STABILITY OF FARM PRODUCE

Investigator:

Co-investigator:

Dr. Sukhvinder Pal Singh Scientist-C

Dr. Rakesh Tuli Executive Director
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fruit quality and postharvest status. Experiments spectrometer to identify untargeted compounds

were conducted to optimise the static headspace with greater sensitivity and accuracy is in the

(SHS) method for extraction of aroma volatiles future plan.
and its efficacy was compared with the widely

Postharvest treatment of mango with heat (hotused solid-phase micro extraction (SPME)
water and vapour heat) has been commerciallytechnique. The improved SHS extraction
adopted in India to meet phytosanitarytechnique was combined with separation on
requirements of importing countries such as USA,different types of columns (polar and non-polar)
Japan and Australia. In 2011 season, a semi-and simultaneous detection using flame ionization
commercial scale experiment on vapour heatdetector (FID) and mass spectrometer (MS) to
treatment (VHT) of 'Chausa' mango wasachieve better resolution and detection of
conducted to study the effect on fruit quality. Themaximum number of compounds.

results showed that VHT accelerated the rate of
The aroma volatiles profile of mango cv. 'Chausa' fruit ripening and softening and resulted in
were deciphered during different stages of development of uniform skin colouration. The
ripeness (unripe, partially ripe, fully ripe and over- comprehensive biochemical analysis for targeted
ripe) using GC and tandem mass spectrometry and untargeted compounds including aroma
(Figure 1). The application of two-dimensional volatiles is in progress.
GC coupled with time-of-flight (TOF) mass
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Figure 1: Total ion chromatogram (TIC) obtained by static headspace and SPME of fully ripe 'Chausa' mango 

fruit.
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Litchi anthocyanin biosynthesis at molecular level, the

samples of litchi fruit (cvs. 'Calcuttia', 'Dehradun'
Skin colouration in litchi is due to the presence of and 'Seedless') at different stages of maturation
anthocyanin pigments whose biosynthesis and (green, colour break/pink, and red) have been
postharvest stability can seriously affect fruit collected (Figure 2).
quality. To develop better understanding of

29

Pericarp browning is a serious postharvest RNA from the skin and aril tissues has been

problem impeding the consumer acceptability of extracted for whole transcriptome analysis. It is

fruit. The degradation of anthocyanin pigments, expected that transcript profiling will give insights

increased activity of phenol oxidases and pericarp into the biosynthetic pathways related to pigments

desiccation are the primary factors causing in the skin and sugar-acid metabolism in the aril.

pericarp browning. An experiment was conducted Targeted and untargeted metabolite profiling of

to study the effect of modified humidity litchi pericarp tissue at various developmental

packaging and treatment with organic acids (citric stages is in progress. Metabolomics and

and ascorbic acids) on postharvest quality and transcriptomics data will be integrated to

stability of litchi fruit. Preliminary results were understand the processes of fruit maturation and

promising in stabilising the anthocyanin pigments ripening in litchi fruit.

and thus delaying the degradation process leading

to pericarp browning.

Figure 2: Maturation and ripening stages of litchi fruit.
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A. Identification of genes responsible for the

developmentof seedless fruitlets

Introduction

stamens (more than 200) and carpels (more than

100). Each carpel has a single anatropous ovule

that may develop into a single seed. The Annona

fruit develops from the cluster of fertilized

carpels, thus the aggregate fruit contains severalSeedlessness increases fruit acceptance by
fruitlets. Out of the multiple fruitlets a few fruitletsconsumers due to several benefits: seedless fruits 
develop naturally, without seeds (Figure 1).are easier to eat and fruit processing is easier.Also,
Objective of this study is to understand theseeds have bitter taste and in some instances seeds
molecular basis of the development of seeded andaccumulate toxic compounds.
seedless fruitlets in the same fruit of Annona sp.

In Annona flowers comprise of a cluster of

30

DEVELOPMENTAL BIOLOGY FOR 

CROP IMPROVEMENT

Figure 1. A) Flower of Annona squamosa with multiple stamens and pistils. B) Fruit of Annona squamosa with

aggregation of fruitlets. (C) Seeded fruitlet. (D) Seedless fruitlet with a minute, aborted seed.

(

Investigator:

Research Associate and Fellows:

Dr. Rakesh Tuli Executive Director

Dr. Sudhir P. Singh Research Associate

Mr. Yogesh Gupta Junior Research Fellow
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Research objectives: Research in progress:

Long term objectives:

• Differential transcriptomics of developing • Total RNA has been extracted from

fruits of Annona squamosa, Annona developing fruits of Annona squamosa,

chermola and Annona atemoya for Annona chermola, Annona atemoya.

identifying genes involved in seed
• Identification of anatomical differencesdevelopment.

between seeded and seedless fruitlets during
• Tissue specific differential transcriptomics early stages of development is in progress

in developing fruitlets of Annona sp. (Figure 2A).

• Identification and validation of genes • Laser micro-dissection of different tissues of

associated with fruit development in ovules and embryo-sac of developing

Annona. fruitlets of Annonasquamousa and RNA

extraction from the micro-dissected tissues
• Screening of germplasm for diversity in the is in progress (Figure 2B, C).

sequence and expression of known seed
• Screening of A. squamosa, A. chermola, A.development related genes.

atemoya for the identification of SNPs in

candidate seed development related genes.

Degenerate primers of known seed related• To identify genes responsible for the
genes have been designed. Amplification

development of fruits and seeds.
and sequencing of seed related genes is in

progress.• To develop varieties of fruits crops with

seedless fruits.
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Figure 2 : (A) Ovule of Annona squamosa Stage: 16 DAP. The fruitlet with smaller ovule is probable seedless fruitlet.

Laser micro-dissection of embryo sac, Stage: 0 DAP; (B) before and (C) after excision of the ovule.
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B. Development of approaches for the

modulation of seedlessness, in the scion

through rootstock signalling

Introduction:

Long term objective:

Research in progress:

Research objectives:

reporter gene for studying root-stock scion

effect inArabidopsis.

• To examine the movement of RNAi in

Arabidopsis

Trees, shrubs and fruit crops are mostly

propagated through asexual reproduction by
Development of improved rootstock for thegrafting. In grafting one plant is selected for its
delivery of long distance signals into the scion.roots and is called rootstock. The other plant is

selected for its stems, leaves, flowers, or fruits and

is called the scion. Scion–rootstock interaction

affects the physiology and thus phenotype of the

scion plant. For example, to induce dwarfing in

apple trees, scions are grafted on to dwarf root

stock to give smaller canopy, so that it becomes

suitable for planting the trees at high density. In

recent years, evidence suggestive of long-distance

transport of signals through vascular system

appears to be increasing. Such signals can

inf luence var ious developmenta l and

physiological processes such as flowering,

tuberization, nodulation, leaf development, shoot 

branching and disease resistance.

Recent reports on Graft transmissible long

distance signalling can involve proteins, RNAs

and small RNAs transported through the vascular

system. As of now, the molecular basis of such

long distance control of any economically • Transgenic lines expressing GUS reporter

important trait has not been studied. This area can gene constitutively have been developed.
have valuable opportunities in designing plants

• Development of transgenic lines expressingthrough transgenic rootstock research. Silencing

of reporter transgene (GFP) by siRNA, mobile and GUS reporter gene in ovule is in progress.

transmissible through grafted plant parts will be
• Several constructs have been prepared forexamined in our studies.

the expression of double stranded RNA-

hairpin homologue of reporter gene and

candidate genes of seed development.
• To optimise grafting systems in Arabidopsis

thaliana. • Stem grafting has been optimised in

Arabidopsis thaliana (Figure 3).
• To develop various constructs, using a

Figure 3. Stem grafting in Arabidopsis thaliana
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Development of genomic resources for wheat 50K SNP discovery and genotyping of Indian

wheat cultivars:

Research objectives:

Genomic sequence data holds the promise of

dramatically advancing both the understanding of Recently wheat SNP chips having 50K SNPs is

basic plant science, and of catalyzing practical available from Illumina that is not publicly

advances in plant breeding. Genome data of released. NABI will use this chip for genotyping

wheat, Triticum aestivum, is available in public diverse sets of wheat germplasm for association

domain from University of Bristol (5X coverage mapping for nutritional and processing quality

of genome , ~200 million 454 reads). Similarly related traits. However, we have identified 90K

genome data of wild wheat, Aegilop tauschii, is putative SNPs by comparing inhouse generated

recently available from CSHL (Illumina reads). transcriptome and publicly available ESTs till

The studies are undertaken for genome assembly date. We are also identifying SNPs for

and analysis to generate framework map of wheat differentially expressed genes which we have

and to identify the vast majority of genes in three identified by using wheat microarray for

closely related progenitor genomes of wheat (AA, processing trait.

AABB, and DD genome containing species) and

hexaploid wheat (Chinese spring). Data from the

above resources along with in-house data
• Transcriptome sequencing, assembly and

generated for transcriptomes of different
annotation for contrasting wheat varieties.germplasms at NABI will be used for improving

the d ra f t a s sembly and sca ffo ld ing . • Digital expression profiling and microarray
Algorithmically and computationally it is

data mining.
challenging to assemble wheat genome.

Specialised algorithms and computational • SNPdatabase development.
infrastructure needs to be developed. Re-

sequencing experiment data will pose additional • Comparative genomics and related data
challenges in terms of scale and volume of data to

mining.
be analysed. Development of advanced

algorithms and computational infrastructure to • Repository of germplasm.
handle this large amount data is necessary
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DEVELOPMENT OF GENOMIC RESOURCES FOR 
GRAIN CROPS

Coordinator:

Investigator:

Research Associates and Fellows:

Dr. Rakesh Tuli Executive Director

Sh. Shrikant S. Mantri Scientist-C

Dr. Joy K. Roy Scientist-D

Dr. Sudhir Pratap Singh Research Associate

Ms. Anuradha Singh Junior Research Fellow
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Long term objectives:

Comparative study of Triticum monococcum

andAegilops tauschii transcriptomes

Research in progress:

• Haplotype and SNP identification in storage

proteins in wheat.
• Framework map development for wheat

genome (assembly and annotation). • Several germplasm have been collected such

as wheat (>1500 lines), rice (16 lines), pearl
• Identification of genes involved in high millet (4 lines), finger millet (5 lines), mung

accumulation of micronutrients and quality. and urd bean (26 lines), sorghum (41 lines)

and chickpea (9 lines).
• Genome-wide association analysis for

correlating quality and processing related

traits with the identified SNPs.

• Transcriptome sequencing was out-sourced

o n n e x t g e n e r a t i o n s e q u e n c i n g
• Collection and establishment of nearly 1000 pyrosequencing platform of 454. Pre-

diverse links of wheat, wild relatives and anthesis spike and leaf tissue was used for
mapping populations, from different sources Triticum monococcum and leaf tissue was
a n d g r o w i n g a t N A B I . Tr i t i c u m used for Aegilops tauschii for isolation of
monococcum and Aegilops tauschii total RNA. Nearly 535 Megabases and 457
transcriptomes are being compared to megabases was generated using GS FLX
identify genome related sequence and titanium kit respectively for each
expression signatures. transcriptome.

• Microarray data analysis and meta-profile • CLC assembly cell was used for
analysis of Triticum aestivum expression transcriptome assembly. CLC Assembly
array for understanding the gene expression Cell utilizes SIMD (Single instruction,
dynamics in starch and sucrose metabolism multiple data) instructions to parallelize and
pathways in genotypes with contrasting accelerate the assembly algorithms.
processing related traits. Assembly statistics as shown in Table 1 and

unassembled reads were retrieved using
• Datamining for identification of SNPs in

'assembly_info' and 'un-assembled_reads'
transcription factors and genes involved in scripts respectively.
starch biosynthesis and metabolism in

wheat.
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Table 1: Transcriptome assembly statistics

Sequence feature Triticum monococcum Aegilops tauschii 

transcriptome transcriptome

Reads 1406164 1243896

Total Bases in Reads 535022417 457425878

Contigs 13075 10413

Total Bases in Contigs 7336349 5882312

Unassembled reads 23773 19348

Assembled reads 1382391 1224548



the transcriptomes were also compared• All the contigs and unassembled reads
within themselves (Tables 2 to 4; Figureswere annotated using BLAST against
1,A, B, C).NR, Uniprot and dbEST database. Both

35

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE

Table 2:  Unannotated sequences with respect to NR database

Un-annotated Sequences Singlets Contigs

Sample12 11860 3349

Sample16 8557 2280

Table 3: Novel genes with respect to dbEST database for A and D genome

Annotation A D

ESTs present in dbEST 11190 192

Contigs+singlets matching with EST 7438 1474

Contigs+Singlets 36848 29761

Transcripts new to Database 29410 28287

Table 4:  Novel transcripts with respect to Triticum aestivum unigenes

Annotation A D

Contigs+Singlets 36848 29761

Match with Unigene (TA) 23228 19811

Transcripts new to Unigene 13620 9950

Table 5: Comparison of A transcriptome with D transcriptome 

Annotation A Transcripts D Transcripts

Similar Contigs+Singlet 19795 18041

Unique Contigs+Singlet 17053 11720

subsequen t gene on to logy te rms• Functional categorization of all the
enrichment.transcripts was done based on similarity

search with Arabidopsis orthologs and their 
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Figure 1: Functional categorization of annotated transcripts. (A) cellular 

components. (B) molecular function. (C)  Biological Process.

A

B

C
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Meta-profile analysis of Triticum

aestivum expression array

• Meta-profile analysis was done

for understanding the gene

expression dynamics in starch

and sucrose metabolism pathway

for baking quality.

• Meta -p ro f i l e s summar ize

expression levels according to

the biological context of the

sample. In contrast to normal

expression profiles where each

signal value denotes the

expression level of one gene in

one sample, each signal value in a

meta-profile corresponds to the

average expression level of one

gene over a set of samples

sharing the same biological

context. Meta-profiles of genes

involved in starch and sucrose

metabolism and their expression

in different tissues at different

developmental stages were

developed.



Introduction: Long-term objectives:

Research in progress:

Research objectives:

Collection of diverse germplasm of custard apple, • Development of transcriptomics, genomic
litchi, banana, kinnow and mango through and SNP database for custard apple, mango
networking with crop specific national institutes and litchi.
has been initiated. Developing genomic resources

for horticultural crops such as custard apple, litchi, • Identification of genes and alleles for fruit

and mango has been taken up through quality (seedlessness, flavour and
transcriptomics and SNP database. Globally, the postharvest life) and tree architecture.
effort on tropical horticulture crops is sparse.

Development of germplasm and genomic

resources would be useful to discover the genes
• Some germplasm in case of banana, custard

and alleles for desirable characters.
apple and litchi has been established at

NABI. Most of this will be utilised in

partnership with national horticultural
• Developing linkages with national institutes institutes.

specialised in fruit crops.

• Leaf samples of diverse litchi germplasm
• Establishment of some germplasm have been collected from different places:

collection at NABI for banana, custard apple Litchi Research Centre, Muzaffarpur,
and litchi. Pinjore Garden, Panchkula and Nawanshahr

• Extraction of RNA from different plant • DNA from the above collected germplasm

organs of custard apple and litchi, followed has been extracted. RNA extraction from
by transcriptomics. developing seeds and other plant organs is in

progress for sequencing.
• Amplification of known seed development

related genes in litchi and custard apple • Designing of degenerate primers of more

fo l l owed by SNP de t ec t i on and than 50 seed related candidate genes is in
determination of their expression pattern at progress to screen germplasm for diversity
different developmental stages. in the sequence and expression of such

genes.
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Coordinator:

Investigator:

Research Associate:
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DEVELOPMENT OF GENOMIC RESOURCES 
FOR HORTICULTURAL CROPS
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Introduction:

Research objectives:

Long term objectives:

on adipocytes and peripheral blood mononuclear

cells in animal studies.
Obesity is a phenotypic manifestation of

excessive fat accumulation that affects the health

and increases mortality. It is characterized by
• Selection of cereal grains (wheat, fingerincrease in BMI i.e. body mass index.ABMI more

millet, kodo millet and buck wheat) andthan 30 is classified as obesity risk and is
starches with contrasting amylose andincreasing in Indian population. World Health
amylopectin contents and to fractionate theOrganization (WHO) estimates that by 2020, two
grains into phenolic, water soluble, proteinthird of the global disease burden will be
and carbohydrate fractions.attributable to chronic diseases associated with

obesity. Phytochemicals may have a potential to
• Study the effect of extracts on adipogenesisinhibit the adipocyte life cycle or adipogenesis

and biochemical markers in vitro in 3T3-L1and hence reduce obesity. Fat reduction processes
adipocytes.may involve inhibition of lipid accumulation by

decreasing adipogenic process, increase in lipid
• Differences in the level of enzymes and

breakdown, modifying insulin action and glucose
biomarkers for fatty acids and carbohydrate homeostasis and increasing apoptosis of
metabolism.adipocytes.

• Genome wide transcriptome expressionIn the current project selected cereal grains viz.,
changes in the adipocytes challenged withwheat, finger millet, kodo millet, barn yard millet
soluble extracts of the grains.and buck wheat millet will be extracted to get

phenolic, water soluble, protein and carbohydrate

fractions to study their potential to inhibit the

adipocyte life cycle in vitro using 3T3-L1 • To study the interaction of dietary
adipocytes and in vivo in mouse models.

components of whole grains and functional
Expression levels of various biomarkers will be

foods (probiotics) at the genetic level using
assessed. Changes in total bacteria; bifidobacteria,

nutrigenomic approach in mouse model.
lactobacilli and the Eubacterium rectale/

Clostridium coccoides group of the caecal and • To develop a functional food product for
faecal contents will be monitored using primers preventing non-communicable diseases like
targeting the 16S rRNA gene by quantity PCR obesi ty, diabetes and other non-
(QPCR) after feeding the animals with different communicable diseases.
test diets. Micro array analysis will be carried out

Effects of Diet and Its Constituents on Adipogenesis

EMERGING INITIATIVES
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Introduction:

Long term objectives:

Since, this technology is of immense potential so it

would be applied in one or more of the following
Targeted genome modification/mutagenesis in areas, depending upon the sequence specificities
plants is an important tool to investigate basic and efficiency of the ZFN to be designed and the
plant biology or modify plants for the availability of virus or Agrobacterium based
improvement of important agricultural traits. One methods for genetic transformation. Initially, the
of the ways for gene targeting is by utilizing target crops could be tomato and potato as
homologous recombination (HR) which is of very efficient transformation technologies are
low efficiency. Recently developed techniques for available for these crops. Next we would like to
gene editing by non-transgenic modifications is include wheat, legumes and banana. Work will be
the use of a non-specific DNAcleavage domain of undertaken to design ZFN arrays, improving their
restriction enzymes together with DNA binding targeting efficiencies and eventually to translate
zinc finger protein to design sequence specific the available information from model plant
zinc finger nucleases (ZFNs). ZFNs are synthetic systems to crop species like wheat, tomato and
proteins consisting of an engineered sequence legumes. In summary, a non-transgenic approach 
specific zinc finger DNA-binding domain fused to will be developed for crop improvement.
the cleavage domain of the restriction

endonuclease (for example: Fok1). ZFNs can be

used to induce double-stranded breaks (DSBs) in
• Identification and targeting the genesspecific DNA sequences and thereby promote

involved in different traits or processingsite-specific recombination and targeted
quality of selected crop species.manipulation of genomic loci in a variety of

different cell types. Targeted mutagenesis/
• Design construction and screening of zincmodification by using ZFNs has now been

finger nucleases for site specific targeting.optimized in several organisms including yeast,

mouse, C. elegans, zebra-fish, and model plant
• Utilizing ZFN's approach for gene targeting

species like Arabidopsis, maize, soybean and
to modify genes which contribute totobacco. ZFN based approach will be deployed at
increases in the trait value of the crop plants.NABI to target for gene modification with the

objective of targeting novel traits in crop plants.
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Targeted mutagenesis for modification of plant genes
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MoUs signed with other organisations b) MoU be tween Unive r s i ty o f

Saskatchewan, Saskatoon and NABI
I. The following MoUs were signed with two

universities in neighbourhood to catalyse c) MoU between Genome Prairie,

networking, R&D collaborations, human Saskatoon and NABI

resource development and the award of
III. Following two MOUs were signed withdegree to students who pursue Ph.D research

CDAC for the development of high throughat NABI.
put research infrastructure at NABI:-

a) MoU with Punjab University,
a) MoU between NABI and CDAC,Chandigarh

Mohali for the development of

b) MoU with Guru Jambeshwar prototype indigenous green house with

University of Science & Technology, precision controls.

Hissar.
b) MoU between NABI and CDAC, Pune

II. The following three MoUs were signed with for the development of HPC Cluster at

Canadian institutes, for co-operation in NABI.

S&T.

a) MoU between National Research

Council , Plant Biotechnology

Institute, Saskatoon and NABI

SYNERGY THROUGH COLLABORATIONS & 

NETWORKING

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE



Continuous efforts are being made to develop powerful computer workstation with quad-core

laboratory infrastructure at NABI to facilitate high Xeon processors loaded with Affymetrix
®quality research in agri-food sector. Significant GeneChip Command Console® Software

progress has been made by procuring general (AGCC).

laboratory equipment and other specialised

platforms to conduct research into genomics, food

quality, proteomics, and bioinformatics. Based on (Model: 3730xl; Applied Biosystems, USA)
application areas, laboratory equipment has been

The 96-capillary 3730xl DNA Analyzer is beingbroadly classified into seven categories:

used for high throughput genetic analysis. It cangenomics, food quality, chromatography, mass

be used for DNA fragment analysis applicationsspec t romet ry, mic roscopy, con t ro l l ed

such as microsatellites, AFLP, SNP analysis,environment, and bioinformatics. Some of the

mutation detection and traditional DNAmajor facilities are listed below.

sequencing. Higher optical sensitivity and

advanced polymers enable the system to deliver

higher-quality sequencing data.

®
(Model: MassARRAY ; Sequenom, Inc., USA)

(Model: 7500 Fast; Applied Biosystems, USA)®
MassARRAY system is a flexible, high

performance (40 SNPs and 384 individuals at one The Applied Biosystems 7500 Fast Real-Time
time) and powerful (mass spectrometry) platform PCR System offers maximum performance in the
that allows researchers to perform a variety of minimum time. The system is fully optimized for
DNA analysis applications such as i) SNP fast cycling and high-quality results in as little as
genotyping for fine mapping, validation of GWAS 30 minutes. It has fast optical plates ensuring
studies, linkage studies, and genetic testing with excellent precision in 10-30 µLreaction volumes.
SNP panels of interest; ii) highly accurate,

sensitive, and quantitative method for DNA

methylation analysis; iii) molecular typing; iv)
(Model: 4300; LI-COR Biosciences, USA)

somatic mutation profiling; and v) quantitative

analysis of gene expression. The platform The 4300 DNA analyser system is a third
includes MassARRAY System, MassARRAY generation instrument based on LI-COR
Liquid Handler, and MassARRAY RS1000 Biosciences highly sensitive infrared fluorescence
Nanodispenser. detection technology. It is very versatile imaging

system which can be used for variation analyses

such as AFLP, cDNA-AFLP, microsatellites,
® TILLING, Ecotilling, and DNAsequencing.(Model: GeneChip ; Affymetrix, Inc., USA)

®
The Affymetrix GeneChip provides a systems

biology perspective for both expression profiling (Model: Agilent 2100 Bioanalyzer; Agilent
and DNA analysis. This integrated system gives Technologies, USA)
the flexibility to view the genome at a global level

Bioanalyzer is a microfluidics based platform for or focus on a specific subset of genes. The system
® sizing, quantification and quality control of DNA,includes the GeneChip scanner 3000 7G, fluidics

RNA, proteins and cells. Results are deliveredstation 450, hybridization oven 645 and a

Genomics

DNA Sequencer

MassArray System

Real-Time PCR System

DNA Analyser

MicroArray System

Bioanalyzer
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within 30-40 minutes in automated, high quality

digital data. This instrument is very useful for
(Model: CheckMate 3; PBI Dansensor, Denmark)RNA analysis offering total RNA, mRNA and

Small RNA's data including RIN algorithm (RNA The gas analyser is used for measurement of O2

Integrity Number). and CO in the headspace of packages, canned2

products, and respiration rates of fresh produce.

The instrument is fitted with zirconia based sensor
®

(Infinite 200 Pro; Tecan Group Ltd, Switzerland) for O measurement and dual beam infra-red CO2 2

sensor. SmartPen option is unique to assure
Tecan's NanoQuant is used as a measurement tool

quality of gas flushed products.
for the quantification of small volumes (2 µL) of

nucleic acids in absorbance mode. The

NanoQuant plate permits the application and
®

(Model: MACView ; Environmental Monitoringparallel measurement of 16 different samples in a
Systems (EMS) BV, Netherlands)single measurement procedure. Tecan's i-control

software is used for automatic calculation of
®

MACView portable ethylene gas analyser is
nucleic acid content and purity check using the

based on nano-gold electrochemical sensor
260/280 ratio.

technology. It is capable of measuring ethylene

concentration up to 500 ppm with a resolution of

0.1 ppm. The instrument is very useful for quick
(Model: Biolistic PDS-1000/He, Bio-Rad estimation of ethylene levels in storage
Laboratories, Inc., California, USA) atmospheres, ripening facility, fresh produce,

modified atmosphere packs etc.The biolistic PDS-1000/He system uses helium-

accelerated nucleic acid coated micro particles to 

penetrate target cells, tissues and organelles.

(Model: ColorFlex EZ; Hunter AssociatesHigh-velocity microparticles penetrate and

Laboratory Inc., USA)transform a huge range of cultured plant and

animal cells, pollen, algae, fungi, bacteria, intact
HunterLab's ColorFlex EZ offers the advantage of

plant tissues, mitochondria and chloroplasts.
45/0 design ensuring perfect colour measurement

of solid, semi-solid and liquid food samples.

(Model: RX-5000i-Plus;Atago Co. Ltd, Japan)(Model: TA.HDplus; Stable Micro Systems, 

UK)
Atago's benchtop digital refractometer is capable

of measurement of degree brix (0-100%) andTexture analyser is used for mechanical testing of

refractive index (1.32422 to 1.58000) with anfood, pharmaceuticals, adhesives and other

accuracy of ±0.010% Brix and ±0.00002 nD. Itconsumer products either in compression or in

has provision of automatic temperaturetension. The TA.HDplus Heavy Duty Texture

compensation in the range of 5-75°C.Analyser assesses textural properties by capturing

force, distance and time data at a rate of up to 500

points per second which is then displayed by fully

integrated Exponent 32-bit software. NABI has a (Model: SpectraMax M5e; Molecular Devices,
collection of different load cells (1 to 500 kg), Inc., USA)
probes and fixtures required for diverse testing

The micoplate reader can operate in differentapplications in foods.
modes including absorbance, fluorescence

intensi ty, luminescence, t ime-resolved

Oxygen-carbon dioxide analyser

NanoQuant

Ethylene analyser

Particle Delivery System (Gene gun)

Colour Spectrophotometer

Digital RefractometerTexture analyser

Microplate Reader

Food Quality
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fluorescence, and fluorescence polarization. It has chamber, plate heater, TLC MS interface, and

full spectral range detection for cuvettes, 96-well, winCATS planar chromatography software. The

and 384-well microplates. system is a great tool for natural products

chemistry.

(Agilent Technologies, USA) (AB SCIEX TOF/TOF 5800)

This platform delivers advanced high-speed The 5800 system is the fastest, most sensitive

GC/MS/MS quantitation for ultra-trace analysis platform for MALDI mass spectrometry imaging 

of the most complex samples. The triple of the tissue. It provides high-sensitivity MS and

quadrupole (7000) analyser perfect ly MS/MS data on small molecules as well as
™complements the front-end separation capabilities peptides and proteins. EasyAcess protein

of the Agilent 7890A GC. The GC is equipped identification wizard is a simplified workflow for

with flame ionization and thermal conductivity fast , defini t ive protein identif icat ion.
™ ™detectors. Automatic liquid (7693A) and ProteinPilot and QuanTIS Precursor Ion

headspace samplers (7697A) are also included selector assist the identification of peptides and
with the system for high-throughput analysis, proteins, and biomarker discovery. The other
greater accuracy and performance. software tools include LipidView, SW Simglycan

and MASCOT. NanoLC-1D plus MALDI

spotting system (Eksigent Technologies, USA) is 

a part of this platform.(Agilent Technologies, USAand Waters, USA)

Three liquid chromatography systems have been

purchased: analytical HPLC, preparative HPLC
™

The AB SCIEX TripleTOF 5600 is a high
or automated purification system and ultra-high

resolution LC/MS/MS system for qualitative
performance liquid chromatograph. The

analysis that has speed and high sensitivity to
analytical HPLC (Agilent 1260) and UHPLC (H-

deliver quantitation like a high-performance triple
class) are equipped with photodiode array (PDA),

™
quad. SmartSpeed 100 Hz acquisition collectsfluorescence, and evaporative light scattering

™
100 spectra/ second. EasyMass accuracy of 1(ELS) detectors for broad range of analytes. The
ppm over 24 hours with external calibration isautopurification HPLC/MS system includes
possible. The system offers a resolution of 25, 000sample manager (2767), binary gradient module
FWHM at low mass, m/z 100 and up to 40, 000 at(2545), system fluidics organizer (2545),
m/z 950, at 100 spectra/sec. The system has been photodiode array detector (2998), mass detector
offered with softwares such as MultiQuant,(3100), and MassLynx Software with the
PeakView, ProteinPilot, MetabolitePilot andFractionLynx application manager.
MarkerView.

(CAMAG, Switzerland)

The AB SCIEX QTRAP 5500 system is next-The HPTLC system procured by NABI is the most
generation hybrid mass spectrometer with tripleadvanced and latest in terms of both hardware and
quadruple/linear ion trap. The system houses thesoftware. The system includes sample applicator
most sensitive ion trap for unmatched(Linomat 5), post-chromatography photo-
performance in qualitative and quantitativerecording system, TLC scanner, TLC visualizer,
analysis. It includes Turbo V source that acceptsgradient automatic multiple development

Chromatography

Mass spectrometry
Gas chromatograph (GC) with Triple

Quadrupole Mass Spectrometer (MS/MS) MALDI-TOF-TOF

Liquid Chromatography

™
TripleTOF 5600

High performance thin layer chromatography

(HPTLC)

QTRAP 5500
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either the Turbo Ion spray probe or atmospheric in the aforsaid experiments from two to three

pressure chemical ionization. weeks to a few hours. The histomodule

technology preserves the pH of the solution

throughout the procedure. Nucleic acid can be

extracted from the paraffin infiltrated tissue

samples.
(Model: PALM MicroBeam IV, Microscope:Axio

Observer Z1,Apotome2; Zeiss, Germany)

(Model: TES99; Medite, Germany)It is an integrated laser micro-dissection and

microscope systems for live cells and fixed Tissue imbedding system is a microprocessor
material. It is capable to isolate single cells and controlled bench top unit with dispensing unit,
cell groups, as well as biomolecules. It has an cooling unit and pre-warming unit. By this system
apotome attachment which is a plug-in module for paraffin infiltrated tissue samples are paraffin
the fluorescence beam path with “grid projection” embedded in blocks with perfection and in faster
for improved image quality and 3D microscopy. mode. Small sized samples may also be handled

comfortably.

(Model: Upright Microscope- DM6000B,

Inverted microscope- DMI6000 B, Stereo Zoom

Microscope- M205 C; Leica, Germany)

(Model: PGR14, PGC20-Flex, PGW36,
Upright and inverted automated microscopes are BDW120, ATC60, Adaptisis-A 1000-AR;
capable of bright field, phase contrast, DIC and Conviron, Canada)
fluorescence applications, with high resolution 12

mega pixels, 42 bit color depth camera and Seven plant growth chambers procured by NABI

software. The stereo microscope offers 20.5:1 are suitable for a range of applications including

zoom and is capable to resolve structural detail plant science, bioengineering, and food sciences.

down to 476nm. The chambers have precise and repeatable control

of light output, automatic lumen maintenance,

tight temperature control, additive humidity and

carbon dioxide control. Two of the chambers have

ability to accommodate tree plants.
(Model: RM2265; Leica, Germany)

The microtome is fully motorized and
(Percival Scientific, Inc.,USA)programmable. It also has a microscope carrier

with two fiber optic light guides for the optimal This chamber is specifically designed for plant
illumination of the knife and specimen. It provides cell and tissue cultures. Its unique design of air
semi-thin to thick sectioning. Even the most diffuser with slow vertical airflow helps to
demanding specimen can be precisely sectioned in eliminate condensation on Petri dish.
a thickness range from 0.25 µm to 100 µm.

TM
(Model: ULPA Filters ISOCIDE ; ESCO Micro

(Model: KOS; Milestone, Denmark)
Pte Ltd., Singapore)

The microwave based system is capable of
Esco Airstream Horizontal Laminar Flow Clean

performing tissue processing decalcification,
Bench offers proven protection for our samples

special stains, gross hardening, and fixation in a
and processes. NABI has procured six laminar

fraction of time. It minimizes the time investment
flow cabinets fitted with ULPAfilters.

Microscopy

Microscopes

Controlled environment

Laser Microdissection and Microscope System

Tissue Embedding System

Plant Growth Chambers

Microtome

Tissue culture chambers

Laminar flow cabinet
Microwave Histostation
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Miscellaneous

SoftwareNational Knowledge Network (NKN)

High Performance Computing (HPC) Cluster

genome, transcriptome and epigenome analysis of

food crops is under development with
Laboratories are equipped with high capacity consultation from CDAC Pune HPC group.
refrigerators, deep freezers (-20°C and -80°C), Parallel HPC for genome annotation is under
controlled environment shakers (Kuhner, development. SMP Server with high RAM
Switzerland). A range of refrigerated centrifuges capacity for assembly of food crop genomes will
has been procured including ultra-high and high be developed. Development of LIMS (Laboratory
speed centrifuges. Media dispenser system Information Management System) for the major
(Model: APS 320, AES Laboratoire, France) genomics/transcriptomics projects of NABI will
features a single carousel with a capacity of 320 or be carried out. GPGPU (General Purpose Graphic
540 petri dishes (90-100 or 55-60 mm) and has a Processing Unit) based Computing and other
rapid pouring rate of 750 dishes per hour. recent technologies will be exploited to cope up

with high computing requirements.

Genevestigator is a microarray database andVia NKN, currently NABI is connected to 150
analysis system allowing context-driven queries.institutions (Universities and Research Institutes)
The Genevestigator software suite belongs to athroughout the country at speed of 100Mbps to
new generation of web-based tools that provide500Mpbs. The network consists of an ultra-high
categorized quantitative information aboutspeed core, starting with multiple 2.5/10 G and
elements (genes or annotations) contained in largeprogressively moving towards 40/100 Gigabits
microarray databases.per Second (Gbps). Maximum internet bandwidth

upto 10 Mbps is currently available. NKN CLC Assembly Cell is a high-performance
Services that will be useful for NABI research computing solution for read mapping and de novo
infrastructure include VPN, web hosting, email assembling of Next Generation Sequencing
gateway, virtual class rooms, GARUDA data.The command-line interface of CLC
connectivity, cluster computing, and IP telephonic Assembly Cell enables the functionalities to be
throughout country. easily included in scripts and other Next

Generation Sequencing work-flows.CLC

Assembly Cell is utilizing SIMD instructions to
State-of-art bioinformatics research facility (High parallelize and accelerate the assembly
Performance Computing Cluster) at NABI for algorithms.

Bioinformatics
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PROGRESS OF INFRASTRUCTURE AT

CAMPUS OF NABI

Undulated areas at the main campus

Building of the campus wall by CPWD in progress.The shifting of high tension 

cables (220KVA & 66 KVA) passing through the middle of the main campus plot is in limbo.

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
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Green belt being developed along the boundary wall

About 7 acre plot on the campus has been converted into research farm of NABI. Several hundred genotypes of

wheat, minor millets, maize, legumes and banana have been planted there, and a variety of experiments have been 

initiated. Nearly complete campus plot has been placed under cultivation to ensure security of land, train staff and

organise infrastructure.
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1. Inauguration of NABI- 18th February, 2010 Chief Guest- Mr. S.C. Agarwal - Chief

Secretary, Punjab
Dr. M. K. Bhan, secretary DBT inaugurated

NABI at Interim Facility in Mohali. Institutional participation- NRC-PBI

Canada, Genome Prairie: Saskatoon, IITs,
2. NABI Interim Facility -formal initiation of

GNDU, IISER, NBRI and Agri-Food
research activities- 15th July, 2010

industries
3. First Independence Day celebration: 15th

4. DBT-ISTP Workshop at NABI- 24th-25th
August, 2010

November, 2010
Dr. Rakesh Tuli, Executive Director hoisted

Theme- Integrated bio processing & bio
the national flag at NABI Interim Facility.

products technologies for sustainable food
4. Ground Breaking Ceremony for the security

inauguration of boundary wall construction
Institutional participation- NRC-PBI

at NABI main campus- 20thAugust, 2010
Canada, Genome Prairie: Saskatoon, IITs,

5. First Republic day celebration- 26th GNDU, IISER, NBRI and Agri-Food
January, 2011 industries

Dr. Tuli hoisted the national flag at NABI 5. Nano-Technology Meeting at NABI on 10th
Interim Facility. January, 2011.

6. Foundation Day celebration- 18th February, Theme- Nanoscience applications in agri-
2011 food sector.

Dr. Bikram S. Gill Professor of Kansas State Institutional participation- NIPER, CSIO,
University, USA as a Chief Guest on the first IISER, GNDU and IIT.
Foundation Day of NABI.

6. DBT-ISTP Workshop at NRC-PBI,

Saskatoon, Canada on 13-15th February,

2011.
1. Agriculturalists and Industrialists Meet-

27th February, 2010. Theme- Key project

discussion for NABI. Eminent guest- Prof.
1. Dr. Joy K. Roy visited Beijing, China to

D.P.S. Verma
participate in 20th International Triticeae

2. Network Project development meeting- Mapping Initiative meeting and 3rd
20th-21st March, 2010. T h e m e - W h e a t Conference on Plant Molecular Breeding on
network project development 1-5th September, 2010.

Insti tutional participation-National 2. Dr. Tuli, Dr. Roy, Dr. Sudhir P. Singh and Mr.
Botanical Research Institute,Punjab Shrikant Subhash Mantri visited Canada to
Agriculture University, Central Connecticut participate in DBT-ISTP Workshop on 13-
State University, Indian Institute of 15th February, 2011.
Technology, Roorke, Agarkar Reserch

Institute, Directorate of Wheat Reserch,

Chandra Shekhar Azad Technical 1. Dr. Bikram S. Gill, Kansas State University,

University. USA gave the First Foundation Day talk on

TILLING for wheat functional genomics
3. Indo-Canada strategic meeting at NABI-

analysis on 18th February, 2011.
22nd-23rd November, 2010

Theme- Innovations in Agri-Food research

at theAgri-Food Cluster

Meetings

International visits of NABI staffs

Visits of international visitors to NABI
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Dr. RAKESH TULI

PastAppointments:

Selected Publications:

Date of Birth: 21-09-1953

Designation: Executive Director

Area of Research Interest: Genomic & Transgenic Approaches for Improving

Plants for Agricultural & Health Applications, Molecular Details of Promoter

Expression, Designing Artificial Promoters, Novel Systems for Hybrid Variety

Development, Crop Resistance to insects, Biochemistry and Molecular Genetics

of Agriculturally and Medicinally Important Plants, Plant–based Protein

expression systems, Genomic Diversity in Plants and Precision Breeding,

Biological Nitrogen Fixation, Secondary Metabolism and Regulation of Gene

Expression.

1. Director (2006-2010): National Botanical Research Institute (NBRI), Lucknow, UP, India

2. Director In-Charge (2007-2008): Central Drug Research Institute (CDRI), Lucknow, UP, India

3. Scientist (F & G) (1992-2006): National Botanical Research Institute (NBRI), Lucknow, UP, India

4. Scientific Officer (C, E & SF) (1976-1992): Bhabha Atomic Research Center (BARC), Mumbai,

India

1. Ranjan A, Ansari SA, Srivastava R, Mantri S, Asif MH, Sawant SV and Tuli R (2009). A T9G

mutation in the prototype TATA-box TCACTATATATAG determines nucleosome formation and

synergy with upstream activator sequences in plant promoters. Plant Physiology. 151: 2174-2186.

2. Chaturvedi CP, Lodhi Niraj, Ansari SA, Tiwari S, Srivastava R, Sawant SV and Tuli R (2007).

Mutated TATA box / TBP complementation system for regulated transgene expression in tobacco.

The Plant Journal, 50: 917-925.

3. Singh PK, Kumar M, Chaturvedi CP, Yadav D and Tuli R (2004) Development of a hybrid -

endotoxin and its expression in tobacco and cotton for control of a polyphagous pest Spodoptera

litura Transgenic Research, 13: 397-410.

4. Misra HS and Tuli R (2000) Differential expression of photosynthesis and nitrogen fixation genes in

the cyanobacterium Plectonema boryanum. Plant Physiology, 122: 731-736.

5. Tuli R, Iyer RK and Thomas J (1982) Regulation of expression of nif and hut operons in

Klebsiellapneumoniae by glnA linked genes of Escherichia coli.Molec. Gen. Genetics 187: 342-346.
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Dr. JOY KUMAR ROY

PastAppointments:

Selected Publications:

Date of Birth: 11-03-1970

Designation: Scientist D

Area of Research Interest: Wheat improvement program through genetic and

molecular principles, grain quality and nutrition including good flat bread

(chapati) and incorporating good quality/high micronutrient content into high

yield cultivars using marker-assisted selection.

1. Scientist-QHS (2009-2010): Plant Molecular Biology Laboratory, Centre for Plant Molecular

Biology and Genetic Engineering Division, National Botanical Research Institute, Rana Pratap

Marg, Lucknow-226001, UP

2. Research Associate (2004-2009): Department of Plant Pathology, 495 Borlaug Hall, 1991Upper

Buford Circle, University of Minnesota, St. Paul, MN 55108, USA

3. Post-Doctoral Fellow (2002-2004): Department of Biology, Life Science Centre, Dalhousie

University, 1355 Oxford St., Halifax, NS B3H 4J1, Canada

4. Research Fellow (1996-2004): Department of Genetics & Plant Breeding, Ch. Charan Singh

University, Meerut-250005, UP

1. Roy JK, Smith KP, Muehlbauer GJ, Chao S, Close TJ, Steffenson BJ (2010)Association mapping of

spot blotch resistance in wild barley. Molecular Breeding 26: 243-256.

2. KumarA, Roy JK, Kulwal P, Balyan HS and Gupta PK (2009) QTL analysis for growth related traits

in intervarietal mapping populations of common wheat. J. Genetics and Plant Breeding 61:30-38.

3. Roy JK, Bandopadhyay R, Balyan HS, Gupta PK (2006) Association analysis of agronomically

important traits using SSR, SAMPLandAFLPmarkers in bread wheat. Current Science 90: 683-689.

4. Roy JK, Lakshmikumara M, Balyan HS, Gupta PK (2004) AFLP-based genetic diversity and its

comparison with diversity based on SSR, SAMPL, and phenotypic traits in bread wheat.

Biochemical Genetics 42: 43-59.
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Dr. SUKHVINDER PAL SINGH

PastAppointments:

Selected Publications:

Date of Birth: 18-12-1978

Designation: Scientist C

Area of Research Interest: Postharvest Biology and Technology

SessionalAcademic (2007-2010), Curtin University, Perth,Australia

Endeavour InternationalAwardee (2007-2010) Curtin University, Perth,Australia

PhD (2004-2007), IndianAgricultural Research Institute, New Delhi, India

ICAR-JRF (2001-2003) Indian Institute of Horticultural Research, Bangalore, India

1. Singh SP, Singh Z and Swinny EE (2009). Postharvest nitric oxide fumigation delays fruit ripening

and alleviates chilling injury during cold storage of Japanese plums (Prunus salicina Lindell).

Postharvest Biology and Technology, 53: 101-108.

2. Singh SP and Pal RK (2008). Controlled atmosphere storage of guava (Psidium guajava L.) fruit.

Postharvest Biology and Technology, 47: 296-306.

3. Singh SP and Pal RK (2008). Response of climacteric-type guava (Psidium guajava L.) to

postharvest treatment with 1-MCP. Postharvest Biology and Technology, 47: 307-314.

4. Singh SP and Pal RK (2009). Ionizing radiation treatment to improve postharvest life and 

maintain quality of fresh guava fruit. Radiation Physics and Chemistry, 78: 135-140.

5. Singh SP and Singh Z (2008). Major flavor components in some commercial cultivars of

Japaneseplum. Journal of theAmerican Pomological Society, 62: 185-190.
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Dr. SIDDHARTH TIWARI

Selected Publications:

Date of Birth: 20-03-1979

Designation: Scientist C

Area of Research Interest: Plant Genetic Engineering, Plant Tissue- Culture

and Genetic Transformation.

Past Appointments: Research Scholar (2008-2010): Plant Molecular Biology

Laboratory, Centre for Plant Molecular Biology and Genetic Engineering Division, National Botanical

Research Institute, Lucknow, UP

1. Tiwari S, Mishra DK, Chandrasekhar K, Singh P and Tuli R (2011) Expression of -endotoxin

Cry1EC from an inducible promoter confers insect protection in peanut (Arachis hypogaea L.)

plants. Pest Management Science 67:137-145.

2. Tiwari S, Mishra D, Roy S, Singh A, Singh P and Tuli R (2009) High level expression of a

functionally active cholera toxin B: rabies glycoprotein fusion protein in tobacco seeds. Plant Cell

Reports, 28:1827–1836.

3. Tiwari S, Verma P, Singh PK and Tuli R (2009) Plants as bioreactors for the production of vaccine

antigens. BiotechnologyAdvances, 27:449-467.

4. Tiwari S, Mishra DK, Singh A, Singh PK and Tuli R (2008) Expression of a synthetic cry1EC gene

for resistance against Spodoptera litura in transgenic peanut (Arachis hypogaea L.). Plant Cell

Reports, 27:1017-1025.

5. Chaturvedi C, Lodhi N, Ansari SA, Tiwari S, SrivastavaR, Sawant SV, and Tuli R (2007) Mutated

TATA-box/TATA binding protein complementation system for regulated transgene expression in

tobacco. The Plant Journal, 50:917-925.
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Dr. MONIKA GARG

PastAppointments:

Selected Publications:

Date of Birth: 20-09-1973

Designation: Scientist C

Area of Research Interest: Cereal grain quality, Wide introgression,

Accelerated breeding, Cytogenetics, Disease resistance, Drought tolerance,

Processing quality.Special interest in improvement of wheat flour processing

quality, modifying wheat storage proteins for improving the bread, biscuit and

chapatti making quality.

1. Associate Scientist (2009-2010): ICARDA, Syria

2. JSPS Post Doc Fellow (2008-2009): Tottori University, Japan

3. Sr. Research Fellow (1996-2003): PunjabAgricultural University, India

1. Garg M, Tanaka H, Ishikawa N, Takata K, Yanaka M and Tsujimoto H. Agropyron elongatum(2009)

HMW-glutenins have the potential to improve wheat end product quality through targeted

chromosome introgression. J. Cereal Sci. 50, 358-363.

2. Garg M, Tanaka H, Ishikawa N, Takata K, Yanaka M and Tsujimoto H (2009).Anovel pair of HMW

glutenin subunits from Aegilops searsii improves quality of hexaploid wheat. Cereal Chemistry. 86,

26-32.

3. Garg M, Tanaka H, Elamein HMM, and Tsujimoto H (2007). Preferential elimination of

chromosome 1D from homoeologous group-1 alien addition lines in hexaploid wheat. Genes and

Genetic sys. 82(5), 403-408.

4. Garg M, Dhaliwal HS, Chhuneja P, Kumar D, Dou Q-W, Elamein HMM, Tanaka H and Tsujimoto H

(2007). Negative effect of chromosome 1A on dough strength shown by modification of 1D addition

in durum wheat (Triticum durum).Theor.Appl. Genet. 114(7), 1141-1150.

5. Garg M, Tanaka H, and Tsujimoto H (2009). Exploration of Triticeae seed storage proteins for

improvement of wheat end-product quality.Breeding Science. 59, 519-528.
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Mr. SHRIKANT SUBHASH MANTRI

Selected Publications:

Date of Birth: 24-10-1983

Designation: Scientist C

Area of Research Interest: Bioinformatics, Genome and Epigenome Analysis,

Transcriptome analysis, Transcription Regulation, Data Mining, High

Performance Computing.

PastAppointments: Scientist-QHS (2007-2010): Bioinformatics Laboratory, Centre for Plant Molecular

Biology and Genetic Engineering Division, National Botanical Research Institute, Lucknow, UP

1. Yadav HK, Ranjan A, Asif MH, Mantri S, Sawant SV, Tuli R (2011) EST derived SSR markers in

Jatropha curcas L.: Development, characterization, polymorphism and across species / genera

transferability. Tree Genetics and Genomes, 7:207-219.

2. Asif MH, Mantri S, Sharma A, Srivastava A, Trivedi I, Gupta P, Mohanty CS, Sawant SV, Tuli R

(2010) Complete sequence and organization of Jatropha curcas chloroplast genome. Tree Genetics

and Genomes, 6:941-952.

3. Dubey S, Mishra P, Dviwedi S, Chatterjee S, Bag SK, Mantri S, Asif MH, Rai A, Kumar S, Shri M,

Tripathy P, Tripathy RD, Trivedi PK, Chakraborty D, Tuli R (2010) Transcriptomic and

metabolomics shifts in rice roots in response to Cr(IV) stress. BMC Genomics, 11:648.

4. RanjanA,Ansari S, Srivastava R, Mantri S,Asif M, Sawant S, Tuli R (2009).AT9G Mutation in the

Prototype TATA-box TCACTATATATAG Determines Nucleosome Formation and Synergy with

UpstreamActivator Sequences in Plant Promoters. Plant Physiology, 151: 2174-2186.



FACULTY AWAITED TO JOIN

Date of Birth: 01-11-1978

Designation: Scientist C

Area of Research Interest: Nutritional Biochemistry, Probiotics, antimicrobial

peptides, Prebiotics and bacterial exopolysaccharides, extremophilic microbes

and biotechnological potentials

Post-Doctoral Fellow (May 2009-August 2011), Lund University, Lund, Sweden

PhD (2003-2009), Indian Institute of Technology, Madras, Chennai, Tamilnadu

1. Kondepudi KK and Chandra TS (2011) Identification of osmolytes from a moderately halophilic

amylolytic Bacillus sp. strain TSCVKK. European Journal of Experimental Biology, 1 (1): 113-121

2. Kondepudi KK and Chandra TS (2011) Isolation of a moderately halophilic and amylolytic

bacterium from saline soil of a salt manufacturing industry. Journal of Pure Applied Microbiology, 5

(2): 545-552

3. Kondepudi KK and Chandra TS (2008) Production of surfactant and detergent-stable, halophilic,

and alkalitolerant alpha-amylase by a moderately halophilic Bacillus sp.Strain TSCVKK. Applied

Microbiology Biotechnology, 77, 1023-1031

Dr. KANTHI KIRAN KONDEPUDI

PastAppointments:

Selected Publications:
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MANAGEMENT OF THE INSTITUTE

a) Members of NABI Society

Dr. M.K. Bhan Dr. V. Prakash

Secretary, Director,

Department of Biotechnology, Centre Food Technological

Ministry of Science & Technology, Research Institute (CFTRI),

New Delhi Mysore

(Chairman)
Dr. B. Sesikeran

Sh. K.P. Pandian Director,

JS & FA National Institute of Nutrition (NII),

Department of Biotechnology, Hyderabad

Ministry of Science & Technology,
Dr. Rajesh KapurNew Delhi
Advisor,

Dr. N. Sathyamurthy Department of Biotechnology,

Director, Ministry of Science & Technology,

Indian Institute of Science & Education New Delhi

Research (IISER), Mohali
Dr. Rakesh Tuli

Dr. Akhilesh Kumar Tyagi Executive Director

Director, National Agro-Food Biotechnology Institute

National Institute of Plant Genome Research Mohali, Punjab

(NIPGR), (Member Secretary)

New Delhi

Dr. S. Nagarajan

Chairperson,

Protection of Plant Varieties and 

Farmer's Rights Authority,

New Delhi
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Dr. M.K. Bhan Dr. Rajesh Kapur

Secretary, Advisor,

Department of Biotechnology, Department of Biotechnology,

Ministry of Science & Technology, Ministry of Science & Technology,

New Delhi New Delhi

(Chairman)
Dr. Girish Sahni

Dr. S. Nagarajan Director

Chairperson, Institute of Microbial Technology

Protection of Plant Varieties and Farmers' Rights Chandigarh

Authority,
Dr. Nirmal Kumar GangulyNew Delhi
(Formerly DG, ICMR), Distinguished 

Dr. Manju Sharma Biotechnology Prof.

President & Executive Director Translational Health Science & technology 

Indian Institute of Advanced Research Institute,

The Puri Foundation for Education in India, C/o National Institute of Immunology,

Gandhinagar, Gujarat New Delhi

Dr. B. Sesikeran Dr. N. Sathyamurthy

Director, Director,

National Institute of Nutrition (NII), Indian Institute of Science & Education 

Hyderabad Research (IISER) 

Mohali
Ms. Vandana Srivastava

Financial Advisor, Dr. Akhilesh Kumar Tyagi

CSIR, Director,

New Delhi National Institute of Plant Genome Research

(NIPGR),
Dr. J. S. Pai New Delhi
Former Director, UICT

Executive Director Dr. Rakesh Tuli

Protein Foods & Nutrition Development Executive Director,

Association of India (PFNDAI), National Agri-Food Biotechnology Institute,

Mumbai Mohali

(Member Secretary)
Dr. Ashok D.B. Vaidya

Research Director

Kasturba Health Society Medical & Research 

Centre (MRC),

Mumbai
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b) Governing Body of NABI
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Dr. M.K. Bhan Ms. Vandana Srivastava

Secretary, Financial Advisor,

Department of Biotechnology, Council of SIR,

Ministry of Science & Technology, New Delhi

New Delhi
Dr. Rakesh Tuli(Chairman)
Convenor

Dr. Rajesh Kapur Executive Director,

Advisor, National Agri-Food Biotechnology Institute,

Department of Biotechnology, Mohali

Ministry of Science & Technology, (Member Secretary)

New Delhi

c) Finance Committee of NABI

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE



Dr. Rakesh Tuli Mr. Sanjay Goel

Executive Director, Director (Finance), 

National Agri-Food Biotechnology Institute, Department of Bio Technology

Mohali New Delhi

(Chairman)
Ms. Balwinder Saini

Dr. Talwar Gursaran Parshad Chief Architect Punjab Govt.

Director Research, Chandigarh

Talwar Research Foundation, 
Dr. S.B. KattiNew Delhi
Scientist G,

Dr. N. Sathyamurthy Central Drug Research Institute,

Director, Lucknow

Indian Institute of Science & Education 
Er. S.K. JaitleyResearch (IISER) 
Former Chief Engr., UT Sect.Mohali
Chandigarh

Dr. P.K. Seth
Er. Kuldeep Singh Chief Executive Officer
Formerly Chief Engg (Chandigarh Admin),Biotech Park,
Good in Civil & Legal aspects,Lucknow
Chandigarh

Dr. K.K. Kaul
Dr. U.V. PathreFormer Chief Town Planner GMADA,
Scientist,Chandigarh
National Botanical Research Institute,

Er. S.L. Kaushal Lucknow

Former Chief Architect Punjab,
Er. A.A. MalikChandigarh
Supt. Engineer,

Er. N.S. Bhatti National Botanical Research Institute (NBRI),

Former Chief Engg, Lucknow

Punjab Administration,

Chandigarh

Dr. Jagdeep Singh

Coordinator

Indian Institute of Science Education and 

Research (IISER),

Chandigarh
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d) Building Committee of NABI
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1. Rai A, Tripathi P, Dwivedi S, Dubey S, Shri and i t s s t ab i l i ty in Hel icoverpa

M, Kumar S, Tripathi PK, Dave R, KumarA, armigera.Proteomics, 10:1-10.

Singh R, Adhikari B, Bag M, Tripathi RD,
7. M i s r a P, P a n d e y A , Ti w a r i M ,Trivedi PK, Chakrabarty D, Tuli R (2011)

Chandrasekhar A, Sidhu OP, Asif MH,Arsenic tolerances in rice (Oryza sativa)
Chakrabarty D, Singh PK, Trivedi PK, Nathhave a predominant role in transcriptional
P, Tuli R (2010) Modulat ion ofregulation of a set of genes including sulphur
transcriptome and metabolome of tobaccoassimilation pathway and antioxidant
by Arabidopsis transcription factor,system. Chemosphere, 82:986-995.
AtMYB12, leads to insect resistance. Plant

2. Tiwari S, Mishra DK, Chandrashekar K, Physiology, 152:2258-2268.

Singh PK, Tuli R (2011) Expression of -
8. Roy S, Tyagi A, Shukla V, Kumar A, Singhendotoxin Cry1EC from an inducible

UM, Chaudhary LB, Datt B, Bag SK, Singhpromoter confers insect protection in peanut
PK, Nair NK, Husain T, Tuli R (2010)(Arachis hypogaea L.) plants. Pest
Universal Plant DNAbarcode Loci May NotManagement Science, 67:137-145.
Work in Complex Groups: A Case Study

3. Upadhyay SK, Chandrashekar K, Thakur N, with Indian Berberis species. PLoS ONE,

Verma PC, Borgia JF, Singh PK, Tuli R 5(10).e13674.

(2011) RNA Interference for the control of
9. Kumar J, Kumar A, Roy JK, Tuli R, Khanwhiteflies (Bemisia tabaci) by oral route.

JA (2010) Identification and molecularJournal of Biosciences, 36:153-161.
characterization of begomovirus and

4. Yadav HK, Ranjan A, Asif MH, Mantri S, Associated satellite DNA molecules
Sawant SV, Tuli R (2011) EST derived SSR infecting Cyamopsis tetragonoloba. Virus
marke r s in Ja t ropha curcas L. : genes, 41:118-125.
D e v e l o p m e n t , c h a r a c t e r i z a t i o n ,

10. Upadhyay SK, Saurabh S, Rai P, Singh R,polymorphism and across species/genera
Chandrashekar K, Verma PC, Singh PK,transferability. Tree Genetics and
Tuli R(2010) SUMO fusion facilitatesGenomics, 7:207-219.
expression and purification of garlic lectin

5. Dubey S, Mishra P, Dviwedi S, Chatterjee S, but modifies some of its properties. Journal
Bag SK, Mantri S, Asif MH, Rai A, Kumar of Biotechnology, 146:1-8.
S, Shri M, Tripathy P, Tripathy RD, Trivedi

11. Sidhu OP, Annarao S, Pathre U, Snehi SK,PK, Chakraborty D, Tuli R (2010)
Raj SK, Roy R, Tuli R, Khetrapal CL (2010)Transcriptomic and metabolomics shifts in
Metabolic and histopathological alterationsrice roots in response to Cr(IV) stress. BMC
of Jatropha mosaic begomovirus infectedGenomics, 11:648.
Jatropha curcas L. by HR-MAS NMR

6. Upadhyay SK, Mishra M, Singh H, Ranjan spectroscopy and Magnetic Resonance
A, Chandrashekar K, Verma PC, Singh PK, Imaging. Planta, 232:85-93.
Tuli R (2010) Interaction of Allium sativum

12. Pandey V, Misra P, Chaturvedi P, Mishraleaf agglutinin with midgut BBMV proteins
MK, Trivedi PK, Tuli R (2010)

RESEARCH PUBLICATIONS OF FACULTY AND

RESEARCH FELLOWS AT NABI 2010-2011

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE

Since this is the first report, the publications primarily represent the research

outcome of faculty from the their earlier institute



Agrobacterium tumefaciens-mediated endophytic bacterial contamination. Plant

transformation of Withania somnifera (L.) Cell Tissue and Organ Culture, 100:189-

Dunal: an important medicinal plant. Plant 197.

Cell Reports,29: 133-141.
20. Behera SK, Srivastava P, Pathre UV, Tuli R

13. Dwivedi S, Tripathi RD, Srivastava S, (2010)An indirect method of estimating leaf

Singh R, Kumar A, Tripathi P, Dave R, Rai area index in Jatropha curcas L. using LAI-

UN, Chakrabarty D, Trivedi PK, Tuli R, 2000 Plant Canopy Analyzer. Agricultural

Adhikari, B, Bag MK (2010) Arsenic affects and Forest Meteorology, 150:307-311.

mineral nutrients in grains of various Indian
21. Roy S, Tyagi A, Tiwari S, Singh A, Sawantrice (Oryza sativa L.) genotypes grown on

SV, Singh PK, Tuli R (2010). Rabiesarsenic-contaminated soils of West Bengal.
glycoprotein fused with B subunit of choleraProtoplasma, 245:113-124.
toxin expressed in tobacco plants folds into

14. Dwivedi S, Tripathi RD, Tripathi P, Kumar biologically active pentameric protein.

A, Dave R, Mishra S, Singh R, Sharma D, Protein Expression and Purification,

Rai U, Chakrabarty D, Trivedi PK, Adhikari 70:184-90.

B, Bag M, Dhankher OP, Tuli R (2010)
22. Chaurasiya ND, Sangwan RS, Misra LN,Arsenate Exposure Affects Amino Acids,

Tuli R, Sangwan NS (2010) MetabolicMineral Nutrient Status and Antioxidants in
clustering of a core collection of IndianRice (Oryza sativa L.) Genotypes.
ginseng Withaniasomnifera Dunal throughEnvironmental Science & Technology,
DNA, isoenzyme, polypeptide and44:9542–9549.
withanolide profile diversity. Fitoterapia,

15. Tyagi A, Bag SK, Shukla V, Roy S, Tuli R 80:496-505.

(2010) Oligonucleotide frequencies of
23. Chakrabarty D, Trivedi PK, Manju S, Misrabarcoding loci can discriminate species

P, Asif MH, Dubey S, Kumar S, Rai A,across kingdoms. PLoS ONE, 5(8):e12330.
Tiwari M, Shukla D, Pandey A, Nigam D,

16. Asif MH, Mantri S, Sharma A, Srivastava Tripathy RD, Tuli R (2010) Differential

A, Trivedi I, Gupta P, Mohanty CS, Sawant transcriptional expression following

SV, Tuli R (2010) Complete sequence and thidiazuron induced shoot primordial

organization of Jatropha curcas chloroplast developmental shifts in rice. Plant Biology,

genome. Tree Genetics and Genomics, 12:46-59.

6:941–952.
24. Roy JK, Smith KP, Muehlbauer GJ, Chao S,

17. Chatterjee S, Srivastava S, Sidhu OP, Close TJ, Steffenson BJ (2010) Association

Sangwan RS, Roy R, Khetrapal CL, Tuli R mapping of spot blotch resistance in wild

(2010) Comprehensive metabolic finger barley. Molecular Breeding, 26:243-256.

printing of W. somnifera leaf and root
25. Kishii M, Dou Q, Garg M, Ito M, Tanaka H,extracts. Phytochemistry,71:1085-1094.

Tsujimoto H (2010) Production of wheat-

18. Tuli R, Chakrabarty D, Trivedi PK, Tripathi Psathyrostachys huashanica chromosome

RD (2010) Recent advances in arsenic addition lines. Genes and genetic system,

accumulation and metabolism in rice. 85:281-286.

Molecular Breeding, 26:307-323.
26. Singh K, Chhuneja P, Singh I, Sharma SK,

19. Misra P, Gupta N, Toppo DD, Pandey V, Garg T, Garg M, Keller B, Dhaliwal HS

Mishra MK, Tuli R (2010) Establishment of (2010) Molecular mapping of cereal cyst

long-term proliferating shoot cultures of nematode resistance in Triticum

elite Jatropha curcas L. by controlling monococcum L. and its transfer to the
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genetic background of cultivated wheat. 29. Kumar A, Kumar J, Khan JA (2010)

Euphytica, 76:213-222. Sequence characterization of cotton leaf curl

virus from Rajasthan: phylogenetic
27. Singh SP, Pandey T, Srivastava R, Verma relationship with other members of

PC, Singh PK, Tuli R, Sawant SV (2010) g e m i n i v i r u s e s a n d d e t e c t i o n o f
BECLIN1 from Arabidopsis thaliana, under recombination. Virus Genes, 40:282-289.
the genetic control of regulated expression

system - a strategy for developing male 30. Kumar J, Kumar A, Gunapati S, Khan JA

sterile plants. Plant Biotechnology (2010) Detection and characterization of

Journal, 8:1005-1022. begomovirus-associated alpha and beta

satellites from infected tomato plants with
28. Kumar A, Kumar J, Khan ZA, Yadav N, leaf curl symptoms. Journal of Plant

Sinha V, Bhatnagar D, Khan JA (2010) Pathology, 92:544.
Study of betasatellite molecule from leaf

curl disease of sunn hemp (Crotalaria

juncea) in India. Virus Genes,41:432-440.
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1. Research Associate - 1

Dr. Sudhir P. Singh

2. Senior Research Fellow - 1

Sh. Jitender Kumar

3. Junior Research Fellows - 3

Ms. Anuradha Singh

Sh. Yogesh Gupta 

Sh. Sukhdev Singh

Trainees from institutes in neighbourhood- 17

Gauri Gupta, Subodh Verma, Rajwinder Kaur,

Anshu Alok, Kavita Chahal, Chirra Srinivasa

Reddy, Akhil Saini, Jitesh Kumar, Aditi Rajan,

Chehak Bharti, Suman, Madhvi Ahuja, Khushboo

kumari Singh, Mohit Kakkar, Neha Arora, Ravi,

Meenal Kohali

A total of 22 students at different levels from

Master's to Post-doctoral stage were trained in the

t e c h n i q u e s a n d a p p r o a c h e s i n p l a n t

biotechnology, food science and analytical

chemistry of natural products.

HUMAN RESOURCE DEVELOPMENT
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FOUNDING YEAR STAFF AT NABI

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE

I. Scientific & Academic staff

II. Technical and Engineering staff

III. Administrative staff

S. No Name Designation Date of Joining

1 Dr. Rakesh Tuli Executive Director 08-02-2010

2 Dr. Joy K. Roy Scientist D 09-08-2010

3 Dr. Basavaprabhu L. Patil Scientist D 28-10-2010

4 Dr. Siddharth Tiwari Scientist C 28-07-2010

5 Mr. Shrikant Subhash Mantri Scientist C 18-08-2010

6 Dr. (Ms.) Monika Garg Scientist C 30-11-2010

7 Dr. Sukhvinder Pal Singh Scientist C 06-12-2010

S. No Name Designation Date of Joining

1 Er. E. Subramanian Computer Operator 27-02-2010

2 Sh. A. Hari Krishna Computer Operator 01-03-2010

3 Er. Jatin Singla Asst. Engineer 21-01-2011

4 Ms. Aakriti Gupta Senior Tech Asst. 22-02-2011

5 Sh. Jagdeep Singh Senior Tech Asst. 01-03-2011

S. No Name Designation Date of Joining

1 Sh. S. Krishnan Store & Purchase Officer 10-03-2010

2 Sh. Sabir Ali Executive Asst (Admin.) 21-01-2011



Sanctioned Manpower to NABI 
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S.No Sanctioned Post No.  of posts

1 Executive Director 1

2 Dean 3

3 Associate Director (Admin)* 1

4 Core Scientist -G 7

5 Core Scientist - F 13

6 Core Scientist - E 20

7 Core Scientist - D 26

8 Core Scientist - C 33

9 Manager Business Development 1

10 Manager (IPR/ Legal) 1

11 Manager (Admin.) 1

12 Manager (Finance) 1

13 Institute Engineer 1

14 Admin. / Finance Officer 2

15 Store Purchase Officer 1

15 Library-cum-Informatics Officer 1

16 Senior Technical Officer 3

17 System Analyst 1

18 Sr. Private Secretary 1

19 Technical officer 6

20 Assistant Engineer 2

21 Management Asst. 4

22 Senior Technical Asst. 8

23 Executive Asst. /(Head Clerk) 1

24 Executive Asst. / (Head Clerk) 1

25 Computer Operator 2

26 Library Asst. 2

Total 144
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PHOTO GALLERY OF IMPORTANT EVENTS

Entrance of NABI Interim Facility

NABI Interim Facility on the Inauguration Day: 18th February, 2010. Inside view of ground floor lab.

NABI Interim Facility on the Inauguration Day: 18th , 2010February
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Dr. M. K. Bhan, Secretary, DBT giving inaugural message at the NABI Interim facility

Dr. Rakesh Tuli, Executive Director, NABI welcoming the guests and audience

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE

NABI Interim Facility on the Inauguration Day: 18th , 2010February
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Dr. Rakesh Tuli, Executive Director, NABI showing the lab to the Chief Host, Dr. M. K. Bhan, Secretary, DBT, India

Distinguish experts along with Dr. M. K. Bhan, Secretary, DBT, India

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE

NABI Interim Facility on the Inauguration Day: 18th , 2010February
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NABI Main Campus Land at Sector 81, Mohali: 2010-2011

First row: Land condition in a flat, undulated and choe bound area of NABI plot (February, 2010); Green manure in

15 acres land (June 2010), seen on photo from left are: Mr S.S. Shergill, Project Coordinator, NABI; Dr. S.C. Sharma,

Emeritus Scientist-CSIR; Dr. Siddharth Tiwari, SRA, NABI and Dr. S.K. Tiwari, Scientist NBRI, Lucknow. Second

row from left: Green manure incorporation in soil (August 2010); Wheat germplasm (November 2010). Third row

from left: Banana germplasm (March 2011); Wheat crossing experiment (March 2011).
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NABI Main Campus Land at Sector 81, Mohali: 2010-2011

Top : Dr. Madhu Tuli, wife of Dr. Rakesh Tuli, was invited as special guest for inauguration (20th of the

work for building campus wall. Bottom Left : Dr. Joy K. Roy and Dr. S.P. Singh, Scientists at NABI monitoring the

routine progress of work (February 2011). Bottom Right : Work in progress (March 2011).

August, 2010)
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First Formal Research Activity at NABI Interim Facility: 15th July, 2010

Left: Basic laboratory has been organized and Dr. Rakesh Tuli, Executive Director, NABI formally inaugurating the
research activities. Right: Seen on the photo from left are: Dr. Rakesh Tuli, Executive Director, NABI; Mr. S.K. Sadana,
Administrative Officer, NABI; Mr. E. Subramanian, Computer Operator, NABI; Harikrishna A, Computer Operator,
NABI; Siddharth Tiwari, SRF, NABI; Mr.Antariksh Tyagi, JRF, NBRI, Lucknow; Mr. Jitendra Kumar, SRF NABI.
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NABI First Celebration of
Republic Day: 26th January, 2011

Dr. Rakesh Tuli, Executive Director, NABI hoisted the
National flag and addressing the NABI staff at NABI
Interim Facility

NABI First Celebration of
Independence Day: 15th August, 2010

Dr. Rakesh Tuli, Executive Director and NABI staff
with their family members celebrating the First
Independence Day at NABI.
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First row from left: Dr. Rakesh Tuli, Executive Director, NABI delivering a welcome speech. Sitting on the dais (L

to R): Dr. S. Nagarajan, Former Chairperson, PPV & FRA, New Delhi; Mr. Vishvajeet Khanna, Secretary S & T,

Punjab; Mr. S.C. Agrawal, Chief Secretory, Punjab; Mr. Jerome Konecsni, Director General, NRC-PBI, Canada; Dr.

Reno Pontarollo, Chief Scientific Officer, Genome Prairie, Saskatoon; Dr. Rajesh Kapur, Adviser, DBT. Mr. S.C.

Agrawal, Chief Secretory, Punjab, invited as Chief Guest of the meeting, addressing the invited experts and

delivering the speech on 'Technology as a Driver of Economy in Punjab'. Second row from left: Mr. Vishvajeet

Khanna, Secretary S & T, Punjab delivering speech on 'Development of Knowledge City at Mohali'. Third row from

left: Mr. Jerome Konecsni, Director General, NRC-PBI, Canada addressing the experts on “Opportunities and

Challenges in Agri-Business”. Distinguish experts from NRC-PBI, Canada; Genome Prairie, Saskatoon; IITs;

GNDU; IISER; NBRI and Agri-Food industries participated in the strategic meet on the “Development of Vision &

Partnerships for Innovations inAgri-Food Research at theAgri-Food Cluster, Mohali”.

Indo-Canada Strategic Meeting at NABI: November, 201022nd and 23rd 
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First row from left: Dr. Rakesh Tuli, Executive Director, NABI giving the welcome address. Dr. S. Natesh, Senior

Advisor, DBT addressing the invited scientists and experts. Second row from left: Dr. Venkatesh Meda, University

of Saskatchewan, Saskatoon delivering opening remarks. Dr. Reno Pontarollo, Chief Scientific Officer, Genome

Prairie, Saskatoon giving lecture on “Partnership Opportunities and needs for Success of Agri-Food Clusters”.

Third row from left: Dr. Suzzanne Abrams, Director of Research, NRC-PBI, Saskatoon, Canada addressing the

experts on “Opportunities and Challenges in Plant Biotechnology Research”. Distinguished experts from premier

research institutes, universities and agri-food industries from India and Canada participated in the Workshop on

“Integrated Bioprocessing & Bioproducts Technologies for Sustainable Food Security”.

DBT-ISTP Workshop at NABI: November, 201024th and 25th 
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First row from left: Dr. Rakesh Tuli, Executive Director, NABI and Mr Jerome Konecsni, Director General, NRC-

PBI, Canada signing MoU. Dr. Rakesh Tuli and Mr. Jerome Konecsni exchanging MoU documents. Second row

from left: Dr. Rakesh Tuli, Executive Director, NABI and Dr. Reno Pontarollo, Chief Scientific Officer, Genome

Prairie, Saskatoon signing MoU. Dr .Rakesh Tuli and Dr. Reno Pontarollo exchanging MoU documents.

Third row from left: Dr. Rakesh Tuli, Executive Director, NABI and Dr. Venkatesh Meda, University of

Saskatchewan, Saskatoon signing MoU. Dr. Rakesh Tuli and Dr. Venkatesh Meda exchanging MoU documents.

Signing of MoUs between NABI and NRC-PBI Canada; NABI and Genome Prairie, Saskatoon; NABI and

University of Saskatchewan, Saskatoon: 25th November, 2010 at the residence of Mr. Scot Slessor, Consulate

General of Canada at Chandigarh
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Left: Participants from Canada along with Dr. Rakesh Tuli, Executive Director, NABI. Right: Participants from

NRC-PBI Canada, Genome Prairie: Saskatoon, NABI, IITs, GNDU ,IISER, NBRI andAgri-Food industries.

Experts from NABI, NIPER, CSIO, IISER, GNDU and IIT participating in the conference on “Nanoscience

Applications inAgri-Food Sector” at NABI Interim Facility.

Left: NRC-PBI, Saskatoon organized a workshop at Saskatoon for bringing together researchers, scientists, students,

industry partners and policy makers from both the countries. Right: Dr. Rakesh Tuli, Executive Director, NABI

addressing the experts at NRC-PBI, Saskatoon on the development of understanding to from a broader and stronger

cluster partnership linking several departments and institutions in India and Canada.

Second ISTP Canada-DBT India Workshop at NRC-PBI held at Saskatoon, Canada: February, 201113-15th

Nano-Technology Meeting at NABI: 10th January, 2011

Closing Session of DBT-ISTP Worksop: 25th November, 2010

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE



76

Presenting a bouquet to Distinguished Professor Dr. Bikram. S. Gill, Kansas State

University, USA invited as a Chief Guest on the First Foundation Day of NABI

Dr. B. S. Gill celebrating the first Foundation Day of NABI at guest house with NABI staff and families

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE

First Foundation Day of NABI: February 18, 2011
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BUDGET

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE

The annual accounts of the Institute have been compiled on the basis of accrual system of accounting using

the standard format of accounts prescribed by the Government of India for all CentralAutonomous Bodies

(CABs).

Accounts for the Financial Years 2009-10 and 2010-11 have been audited by the Statutory Auditor, M/S 

Raj Gupta & Co., Chandigarh (Chartered Accountant) appointed as the auditor of the institute in

accordance with the provisions of Rule 62 of the Memorandum ofAssociation of NABI

Highlights of the Annual Accounts

Financials

(Figuresin Rupees)

S.NO. PARTICULARS

A. SOURCE OF FUNDS

1. Grants from DBT 60000000 222224014

2. Internal Receipts /Income 50000 2301994

B. APPLICATION OF FUNDS

  1. Main Campus 6350000 ----

2. Equipment 161078 120876581

3. Vehicle 662497 ---

4. Furniture and other Fixed Assets 689024 4467606

5. Manpower 391897 7735259

6. Chemical & Consumable 2767285 9860464

7. Administrative Expenses 397364 29761647

C Closing Bank Balance (Including FDRs)   8349773 83952849

As on 31-03-2010 As on 31-03-2011



Press Information Bureau Government of India

(Tuesday), December 05, 2006; 19:52 IST

Ministry of Science & Technology

India today signed two Memoranda of Understanding (MoUs) with Canada to strengthen Science &

Technology relations with each other. The MoUs were signed between the Department of

Biotechnology, Govt. of India  and Department of Agriculture and Agri-Food of Canada (AAFC) and 

National Research Council, (NRC) Canada in the presence of Union Minister for Science &

Technology and Earth Sciences, Shri. Kapil Sibal. Following are details regarding the two MoUs :

The MoU was signed by Mr. Leonard Edwards, Deputy Minister, Agriculture & Agri-food Canada and

Dr M.K. Bhan, Secretary, Department of Biotechnology, Govt. of India on behalf of their respective

countries. The major objectives are:

a) To provide researchers and institutions with opportunities to exchange scientific information and to

facilitate the exchange of scientists;

b) Foster scientific cooperation and promote cooperative projects mutually beneficial to the two

countries including industrial programs.

The identified priorities for cooperation include:

a) Agriculture and food processing and storage;

b) Bio-pesticides and bio-fertilizers;

c) Functional and nutraceutical foods and impact on human nutrition;

d) Agricultural biotechnology;

e) Biomass utilization;

f) Sustainable alternative energy and environmental technologies; and

g) Water quality.

AAFC and DBT will hold joint workshops in identified areas to work out details. This will be followed

by joint calls for proposals for funding in a defined time frame.

The respective organisations/executing agencies will bear the costs of its participation in all

collaborative activities. Each activity will be conducted in accordance with the laws, statutes,

regulations and policies of the Executing agencies' respective countries.

The MoU was signed by Vice President Dr. Roman Szumski, National Research Council, Canada and

Dr. S. Natesh, Sr.Adviser, Department of Biotechnology, Govt.of India on behalf of their respective

countries. The major objectives are to promote research collaboration in the field of biotechnology of 

mutual interest by encouraging and facilitating close and frequent consultation between DBT and NRC.

The identified priorities for initial collaboration between DBT and NRC are:

a) Harnessing plants for improving human and animal health, and

b) Understanding and exploiting genomics of plants of common interest to the benefit of both the

countries

MOU WITHAGRICULTUREANDAGRI-FOOD CANADA

MOU WITH NATIONALRESEARCH COUNCIL, CANADA
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Collaborations in additional areas such as, but not limited to, vaccine design, production and delivery 

systems, and bio devices are being explored.

It has been agreed that, to begin with, a workshop on 'Plants for health' will be organized by NRC Plant

Biotechnology Institute, Saskatoon during March 2007. In case there is scope for mutual collaboration

in identified sub-areas of this topic, feasibility of funding collaborative projects will be explored.

Each organisation will pay the operating costs of its facilities as well as the salaries, benefits, travel costs

etc.

As part of fulfilling Prime Minister Dr. Manmohan Singh's promise to Punjab, a 'Knowledge City' is

being planned at Sector 81, Mohali. Spread over an area of 350 acres, the Knowledge City will comprise

the National Institute of Nanotechnology, Indian Institute of Science Education and Research as well as

anAgri-food cluster. Department of Biotechnology is involved in planning the agri-food cluster.

The agri-food cluster itself (about 150 acres) will have the National Agri-food Biotechnology Institute

(NABI) and a Bioprocessing Unit (BPU) to provide scale-up facilities. Both, NABI and BPU are

planned to come up as autonomous institutions under DBT in an Agri-food Biotech Park designed to

house start-up companies. The park itself is proposed to be set up through public-private enterprise.

NABI will work on innovative food processes and products keeping in view the current and future

markets both within the country and abroad. It will be a centre purely dedicated to translation and in this

sense different. It will also be involved in training world class human resource in food science and

technology as well as nutritional science. The BPU is designed to link the R&D system with a miniature

production facility to serve as an incubator for start-ups. It will not only facilitate the scale-up and

process optimization of new technologies developed by NABI or acquired through inlicensing from

other sources within India and abroad but also services, consultancies and support to the start-up

companies.

All the institutions in the agri-food cluster (NABI, BPU and Agri-food Biotech Park) will share a

common vision and have a common Technical Board and a common CEO. This will be first such cluster

in India.

Canadian experts from the following institutions have been involved right from the beginning in this

project:

National Research Council, Canada

University of Saskatchewan, Saskatoon

POS Pilot Plant Corporation, Saskatoon

Ag-west Bio, Saskatoon

They have not only been providing valuable inputs towards the designing of the cluster proposal based

on expertise available in Canada; they are also willing to provide technical support, consultancy,

facilitation of industrial interaction and licensing agreements. Several of these experts are likely to be on

theAdvisory Board of the cluster as well. Canadian institutions are willing to sign a series of MoUs with

DBT through which specific bilateral partnerships with NABI, BPU etc. will be possible. In fact, the two

MoUs being signed today are reflective of the spirit

CANADIAN HELP IN SETTING UP OF AGRI-FOOD CLUSTER IN PUNJAB

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE

79



80

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE

Annexure 2

Government approves NABI and BPU as Autonomous Institutions of Department of

Biotechnology

=> NABI represents 3 institutes in one:

=> BPU

=> Agri-food Park

=> integration for the first time

=>

=>

>>

>>

>>

=>

=>

PRA/SKK

. The Union Cabinet today gave its approval for establishment of (a) National Agri-

Food Biotechnology Institute (NABI) and (b) Bioprocessing Unit (BPU) in Knowledge City at

Mohali, Punjab, as autonomous institutions of the Department of Biotechnology, Ministry of Science

& Technology, Government of India with the total estimated cost of Rs. 380 crores for 5 years w.e.f.

2008-2009 to 2012-13. Following are the highlights:

Agri-technology, food technology and nutrition technology.

Thus it integrates 3 disciplines under its roof

is designed to link R&D system with production facility to serve as an incubator for start-up

agri-food companies

There will be an within the cluster to be operated in the Public Private Partnership,

PPPmodel

This kind of of R&D and production and enterprise is being planned

in the country

The cluster has been designed with the help of Canadian experts from the Saskatchewan Agri-food

Park

NABI is designed to be translational in the area of :

Agriculture – new gene discovery, genomics, designer crops etc.

Food Technology – food processing technologies, bioprocess engineering, food safety etc.

Nutrition science and technology – Public health nutrition technologies, functional foods and

nutraceuticals, wellness foods etc.

The cluster will produce not only PhDs but also agri-food entrepreneurs and spawn new industries

for the region

 The HR component reflects multiple skill sets needed - breeders, food specialists, toxicologists,

nutritionists, process engineers, managers, computer experts etc.

(Release ID :41640)

Press Information Bureau Government of India

(Thursday) August 21, 2008; 5:03:23 PM

Ministry of Science & Technology
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Annexure 5

Date : 24th December, 2009



Date: (Monday) February 08, 2010
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