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      (1)
dk;esfjd thu fuekZ.k ds fy, fczt&vksojySi&,DlVsa'ku ihlhvkj fof/k


jkt dqekj esgrk ,oa txeksgu flag


lh,lvkbZvkj&ekbØksfc;y izkS|ksfxdh laLFkku] paMhx<+ 160036


lkjka'k % bl 'kks/ki=k esa fczt&vksojySi&,DlVsa'ku ihlhvkj n`f"Vdks.k izLrqr fd;k tk jgk gS ftlesa dbZ vuqiz;ksx gks ldrs gSa] tSls fd ,fiVkWi VSx] ijek.kq
 LFkkuh;dj.k flXuy] flØsVjh¼lzko dk½ ;k izksVhykbfVd ladsr ;k vU; dk;kZRed rRoksa dks ,fPNd izksVhu esa lfEefyr djukA blds }kjk NksVs ;k cM+s vkdkj
 ds vuqØe rRoksa dks] ftldk vksfyxksU;wfDy;ksVkbM flaFksfll gks ldrk gS] dks lfEefyr fd;k tk ldrk gSA bl fof/k dh ,d fof'k"V fo'ks"krk ;g gS fd fcuk
 okbYM Vkbi VSEiysV ds] vksfyxksU;wfDy;ksVkbM vksojySfiax dk mi;ksx djds ge ,d yacs izkbej dk la'ys"k.k dj ldrs gSa ftlesa nwljs thu dk vksojySfiax Hkkx
 Hkh 'kkfey gksxkA VSEiysV Mh,u, dk mi;ksx uk djus ls blds }kjk iqu% vksfyxksU;wfDy;ksVkbM dh okbYM Vkbi VSEiysV ls ,uhfyax dh leL;k ls cpus esa enn
 feyrh gSA bl rduhd ls 100» lgh Dyksu izkIr djus dh lQyrk] bl rduhd dh n{krk dks n'kkZrh gSA bl rduhd ls cuk;k x;k LVªsIVksdkbust+ dk dk;esfjd
 thu ¼ih&QSDVj vkSj ,lds ¼LVªsIVksdkbust+½ dk lay;u½] tc ,d vfHkO;fä osDVj ¼,Dlizs'ku osDVj½ eas Dyksu fd;k x;k vkSj 'kkbtkslsdjksekbfll ikWEcs ds ,d
 mi;qä LVªsu eas bl thu dk ,Dlizs'ku T;knk ik;k x;kA blfy,] ;g rduhd dk;esfjd thu ds fuekZ.k ds fy, ,d oSdfYid fof/k ds :i esa dk;Z dj
 ldrh gSA


Bridge-overlap-Extension PCR method for constructing chimeric genes


Raj Kumar Mehta & Jagmohan Singh


CSIR-Institute of Microbial Technology, Chandigarh 160036


Abstract


We understand that this bridge-overlap-extension PCR approach can have several applications, such as insertion of epitope tags, nuclear
 localization signals, secretory or proteolytic signals, insertion of DNA-binding regions or other functional elements into proteins of interest.The
 sequence element to be inserted can be of small size or long both being within the limits of efficient oligonucleotide synthesis. A distinct feature
 of this method is that by using overlapping oligonucleotides and bringing about a bridging step, we carry out the synthesis of a longer primer that
 contains an overlap with the hybrid PCR product, in the absence of any wild-type template. This helps in avoiding the use of template DNA and,
 therefore, the problem of re-annealing by oligonucleotides to wild-type template during the PCR steps altogether. The success of the technique
 is indicated by the 100% efficiency of obtaining the correct clones. Moreover, a high level of expression of precursor (fusion of P-factor and SK)
 and mature SK was observed when the hybrid gene construct, was cloned into an expression vector and transformed in suitable strains of
 S-pombe- Therefore, this new approach could serve as an alternative method for construction of chimeric genes.


izLrkouk


pwafd ihlhvkj ¼cgqyd Ük`a[kyk izfrfØ;k½4 dh [kkst vufxur
 uokpkjksa us vk/kqfud vkf.od thofoKku esa dbZ egRoiw.kZ
 izxfr dh gSA iwoZfu/kkZfjr ifjorZuksa dks y{; thu ¼okafNr
 thu½ esa lkbV&fof'k"B mRifjorZu vkSj ladj ls thu dk
 fuekZ.k djuk] bl izfrfØ;k dk ,slk ,d mnkgj.k gSA fodkl
 ds mÙkjk)Z esa] dk;esfjd thu lajpuk,a vksojySi&,DlVsa'ku


}kjk la'ysf"kr dh tkus yxh] bl rduhd dks vksojySi }kjk


^LIykbflax* ¼,lvksih½ dgk tkrk gS1A bl rduhd esa] ihlhvkj
mRiknksa ds vuq:i gS tks foHkkftr gksus okyh thu iwjd izkbejksa
dk mi;ksx djds la'ysf"kr dh tkrh gS ftlesa taD'ku dk
izfrfuf/kRo djus okys vuqØe gksrs gSa os nks thu] tks vk/ks
izfrfØ;kvksa ls la'ysf"kr nks ihlhvkj mRiknksa dh ,uhfyax dh
vuqefr nsrs gSaA ,uhfyax ds ckn] nks ckgjh izkbejksa dk mi;ksx



(2)djds ,d dk;esfjd ihlhvkj mRikn izkIr fd;k tkrk gSA
 esxkizkbej n`f"Vdks.k rhu vksfyxksU;wfDy;ksVkbM dk mi;ksx
 djrk gSA igys pj.k esa] mRifjorhZ izkbej dk mi;ksx ,d
 esxkizkbej mRikn dks la'ysf"kr djus ds fy, ,d fjolZ izkbej
 ds lkFk fd;k tkrk gS] tks nwljs ihlhvkj pj.k esa QkWoZMZ izkbej
 ds lkFk ,d izkbej ds :i esa dk;Z djds mRifjorZu ;qä iw.kZ
 thu dks la'ysf"kr djrk gS5A


gkykafd] gekjh iz;ksx'kkyk esa] fo'ks"k :i ls ,lvksbZ rduhd
 dk iz;ksx djds lkbV&funsZf'kr mRifjorZu thu dk fuekZ.k dh
 laHkkouk dsoy 10» ls Hkh de gksrh gSA bldk dkj.k fcYdqy
 Li"V ugha gS] ysfdu ;g vksfyxksU;wfDy;ksVkbM ds iqufeZyu dk
 ifj.kke gks ldrk gS tks okbYM Vkbi ds VsEIysV esa mRifjorhZ
 vksfyxksU;wfDy;ksVkbM }kjk mRikfnr VsEIysV~l cuk nsrs gaS ¼ftudks
 Li"V :i ls vk/kh izfrfØ;kvksa ds mRiknksa dks vyxko ds
 ckotwn iwjh rjg ls vxjkst+ tSy ls gVk;k ugha tkrk gS½A bl
 izdkj mRifjofrZr MCy LVªSaMfMM Mh,u, ds v.kqvksa ds izo/kZu
 dks de djrk gSA dk;esfjd thu dk fuekZ.k djrs le; Hkh
 blh rjg dh leL;k,a vkrh gSaA ;gka] geus bl leL;k dks ,d
 la'kks/ku }kjk eksM+us dh ekax dh gS tks ,d lVhd fuekZ.k ds
 fy, vuqefr nsrk gS] nks ;k nks ls vf/kd thu ds fgLlksa ds
 chp dk;esfjd cukus dhA gkykafd bl fof/k dks ,sls ekeyksa
 rd lhfer dj ldrk gS ftuesa thu lsXesaV esa ls ,d NksVs
 vkdkj dk gks] ;g nks fczftax vksojySi ihlhvkj dk mi;ksx
 djds gkfly fd;k tkrk gSA


'khtkslSØksekbfll ikWEcs dk flØsVjh flXuy vkSj LVªsIVksdksdl
 Lih'kht ds LVªsIVksdkbusl ds dk;esfjd thu dk fuekZ.k % ;gka]


geus bl leL;k dks ,d la'kks/ku }kjk lqyÖkkus dh dksf'k'k
 dh gS tks ,d lVhd fuekZ.k ds fy, vuqefr nsrk gS nks thu


;k nks thu ds fgLlksa ds chp dk;esfjd thu ds fuekZ.k ds
 fy,] gkykafd ;g vius vkosnu dks ,sls ekeyksa rd lhfer dj
 ldrk gS ftuesa  ls ,d thu lsxesaV dk vkdkj NksVk gksA ;g
 nks fczftax vksojySi ihlhvkj dk mi;ksx dj gkfly fd;k
 tkrk gS] tSlk fd fp=k&1 esa mfYyf[kr gSA ;gka ij of.kZr iz;ksx
 esa bl rduhd ls ih&QSDVj ¼2½ dk flØsVjh flXuy vkSj
 LVªsIVksdksdl Lih'kht dk LVªsIVksdkbusl ¼3½ dk dk;esfjd thu


¼ih&dkjd vkSj ,lds ¼LVªsIVksdkbusl½ dk lay;u½ cuk;k x;k
 gSA iz;ksxkRed fMtkbu esa] igyk ihlhvkj ih&QSDVj ¼2½ ds 3
 Nksj vkSj LVªsIVksdkbusl ¼,lds½ thu ds lalkf/kr :i ds 5 Nksj
 ds vuqØe ds chp taD'ku ds vuq:i vkxs vksfyxksU;wfDy;ksVkbM
 ch ¼fp=k&1½ vkSj ftlds lkFk ,d fjolZ vksfyxksU;wfDy;ksVkbM


lh ¼fp=k&1½ tks LVªsIVksdkbusl ¼3½ ds lh&VfeZuy dk izfrfuf/kRo
 djrk gS] dk mi;ksx djds fd;k tkrk gSA nwljk ihlhvkj
 fczftax vksfyxksU;wfDy;ksVkbM dkWEi ,ch ¼fp=k&1] , vkSj ch½
 vkSj vkxs vksfyxksU;wfDy;ksVkbM , ¼fp=k&1] , vkSj ch½] tks
 ih&QSDVj ds flXuy ds ,u&VfeZuy {ks=k ¼fp=k&1½ ls esy [kkrk
 gS] dk mi;ksx djds fd;k tkrk gSA fczftax vksfyxksU;wfDy;ksVkbM
 dkWEi , ch esa fudVorhZ QkWjoMZ izkbej vksfyxksU;wfDy;ksVkbM
 , esa nksuksa 3 izkbe var esa] vkSj 3 izkbe var rd gS] vkSj
 vksfyxksU;wfDy;ksVkbM ch ds nwjLFk Hkkouk izkbej esa Hkh blds
 5 izkbevar ls 5 izkbe var rd vkaf'kd iwjdrk gSA
 vksfyxksU;wfDy;ksVkbM dk e/; {ks=k] fudVorhZ vkSj nwjLFk [kaMksa
 ds chp dk varj dks vksfyxksU;wfDy;ksVkbM , vkSj ch] doj
 ugha djrs gSaA nwljk ihlhvkj esa vksfyxksU;wfDy;ksVkbM , ds
 10%1 eksyj ,Dll dk mi;ksx djds fd;k tkrk gS rkfd
 egRoiw.kZ ek=kk esa gkbfczM mRikn bZ ¼fp=k&1 ch½ dk mRiknu gks
 ldsA bl mRikn esa vc ih&QSDVj ¼fp=k&1 ,½ dk iw.kZ {ks=k
 'kkfey gS tks vksfyxksU;wfDy;ksVkbM , esa ekStwn ugha gS] ih&dkjd
 ds iw.kZ vuqØe dh yackbZ ds dkj.k vkSj blesa ,d vksj {ks=k Hkh
 'kkfey gS tks vksfyxksU;wfDy;ksVkbM tksM+h ch vkSj lh }kjk
 mRiUUk ihlhvkj mRikn ds 5 izkbe ,aM ds lkFk iwjdrk gSA
 fQj] vlefer :i ls c<+k;k ihlhvkj mRikn bZ gS vafre
 ihlhvkj pj.k esa igys pj.k ls vksfyxksU;wfDy;ksVkbM lh vkSj
 vksfyxksU;wfDy;ksVkbM eqä ihlhvkj mRikn Mh ds lkFk la;kstu
 esa iz;ksx fd;k tkrk gS rkfd dk;esfjd mRikn ,Q ¼fp=k&1
 ch] pj.k 3½ mRiUUk gks ldsA fp=k&1 esa bu lHkh pj.kksa dks
 js[kkafdr djrk gSA ftlds ifj.kkeLo:i rhu pj.kksa ls ihlhvkj
 mRiknksa dks ,xzkst tSy bysDVªksQksjfll }kjk ns[kk tkrk gSA
 pj.k 1 us 1-32 dsch cSaM dks ih&dkjd ds nwjLFk fgLls ds
 taD'ku vkSj iw.kZ vuqØe ,lds thu dk izfrfuf/kRo fd;k


¼fp=k&2 ,] ysu 2 vkSj fp=k&1 ch] mRikn Mh½A pj.k 2 ¼fp=k&1
 ls vlfEer ihlhvkj dk mRikn 1 ch] mRikn bZ½ vyx&vyx
 fn[kk;k x;k gS ¼fp=k&2 ch] ysu 3½ vksfyxksU;wfDy;ksVkbM ds
 fu;a=k.k feJ.k ds lkFk izfrfØ;k ds fy, ¼fp=k&2 ch] ysu 2½]


D;ksafd bUgsa mfpr lek/kku ds fy, 2-5» vxjkst t+sy ij
pykuk FkkA ge ns[krs gSa fd ;g dne ,d Lehjh yxHkx 90
csflt+ dk cSaM ¼fp=k&2 ch] ysu 3½ iSnk djrk gS tks 65
csflt+cSaM ¼fp=k&2 ch] ysu 2½ ds 'kq#vkrh vksfyxksU;wfDy;ksVkbM~l
dh rqyuk esa /kheh xfr'khyrk ds lkFk pyrk gSA pj.k 3 esa
1-39 dsch ¼fp=k&2 ,] ysu 3½ dh vuqekfur yackbZ dk mRikn
mRiUUk djrk gSA mRikn dks ,d mi;qä vfHkO;fä osDVj



(3)¼,Dlizs'ku osDVj½ esa Dyksu fd;k x;k FkkA ikap Lora=k Dyksuksa
 ds vuqØe ls ladsr feyrk gS fd lHkh dks lgh vuqØe ¼MsVk
 fn[kk;k ugha x;k½ esa ik;k] ;s bl rduhd dh 100» n{krk
 dks n'kkZrk gSA blds vykok] vfHkO;fä osDVj ¼,Dlizs'ku
 osDVj½ esa dk;esfjd fuekZ.k okys lHkh iqu% la;kstd Dyksuksa us
 Ldhe nw/k IysV~l ¼3½ ij gsyks ij[k fof/k }kjk ,lds dks
 dq'kyrk ls O;ä fd;k gSA


iz;ksxkRed ijh{k.k % ihlhvkj ds fy, foLr`r fLFkfr;ksa dk
 o.kZu uhps fn;k x;k gSA pj.k 1 ds fy,] VhbZ cQj ¼10
 ,e,e Vjhl&,plh,y] ih,p 8-0] 1 ,e,e bZMhVh,½ esa
 LVªsIVksdksdl dksf'kdkvksa dks mcyus ds ckn izkIr Mh,u, ¼50
 uSuksa xzke½] vksfyxksU;wfDy;ksVkbM ch vkSj lh  vkSj 2-5 ;w rd
 Mh,u, ikWyhejst+ dk mi;ksx djds ¼ihbZ ck;ksflLVe] QksLVj
 flVh] lh,] ;w,l,½ 50 ekbØksyhVj dh vafre ek=kk ds la;kstu
 esa fd;k tkrk FkkA ;g lc fuekZrk ¼ihbZ ck;ksflLVe½ }kjk
 cQ+j dh 'krks± dh flQkfj'k ds vuqlkj fd;k x;kA lkbfdfyax
 dh fLFkfr Fkh% 94 fMxzh lsfYl;l ij 3 feuV ds fy, Mhuspqjs'ku]


blds ckn 30 pØ ds 1 feuV ds fy, 94 fMxzh lsfYl;l ij
 Mhuspqjs'ku] 30 lsdaM ds fy, 58 fMxzh lsfYl;l ij ,uhfyax
 vkSj 72 fMxzh lsfYl;l ij 2 feuV ds fy, foLrkj vkSj vafre
 foLrkj pj.k 5 feuV ds fy, 72 fMxzh lsfYl;l dk  gksrk gSaA
 mRikn Mh dks vxjkst tSy bysDVªksQksjsfll }kjk gy fd;k x;k
 Fkk vkSj thu Dyhu izfØ;k ¼chvkbZvks 101] foLVk] lh,]


;w,l,½ }kjk vksfyxksU;wfDy;ksVkbM dks nwj dj 'kq)
 fd;k x;kA


pj.k 2 esa] 100 uSuksxzke vksfyxksU;wfDy;ksVkbM , vkSj 10
 uSuksxzke vksfyxksU;wfDy;ksVkbM ch dk mi;ksx leku lkbfdfyax
 ds lkFk fd;k tkrk gS] flok; blds fd 20 pØksa esa Mhuspqjs'ku]


,Ukhfyax vkSj foLrkj ds fy;s 30 lsadM vkSj ,uhfyax rkieku
 55 fMxzh lsfYl;l mRikn bZ mRiknu ds fy, fn;k x;kA rhljs
 pj.k esa] 50 uSuksxzke vksfyxksU;wfDy;ksVkbM&eqä mRikn Mh tks
 pj.k 1 esa mRikfnr gqvk vkSj 100 uSuksxzke mRikn  bZ vkSj 50
 uSuksxzke fjolZ vksfyxksU;wfDy;ksVkbM lh dk bLrseky fd;k
 x;k FkkA ;g vko';d ugha Fkk fd mRikn bZ  dks 'kq) djsaA
 lkbfdfyax dh fLFkfr pj.k 1 ds leku Fkh] flok; blds fd


fp=k 1 &iz;ksxkRed fMt+kbu dk ,d ;kstukc) izfrfuf/kRo vkSj fczt&vksojySi&,DlVsa'ku ihlhvkj n`f"Vdks.k esa ,l- ikWEcs ds ih QSDVj dk fldzsVjh flxUy
         vkSj ,lds ls fufeZr dk;esfjd thu ds la'ys"k.k esa 'kkfey dneA



(4)72 fMxzh lsfYl;l ij foLrkj 1 feuV ds fy, Fkk] vkSj 0-01


;wfuV osaV ikWyhejst+ ¼U;w baXySaM ck;ksySc] csoyhZ] ,e,] ;w,l,½
 dk iz;ksx CyaV&,aMsM dk;esfjd thu dk mRiknu djus ds fy,
 'kkfey fd;k x;k fofHkUUk vksfyxksU;wfDy;ksVkbM ds fy, ,uhfyax
 pj.kksa ds rkieku dks thu juj izksxzke laLdj.k 3-02 ¼gsfLVaXl
 lkW¶Vos;j] gsfLVaXl&vkWu&gMlu] ,uokbZ] ;w,l,½ dk mi;ksx
 djds fu/kkZfjr fd;k x;k FkkA


ifj.kke ,oa foospuk


ge leÖkrs gSa fd bl fczt&vksojySi&,DlVsa'ku ihlhvkj
 n`f"Vdks.k esa dbZ vuqiz;ksx gks ldrs gSa] tSls& lfEeyu ,fiVkWi
 VSx] ijek.kq LFkkuh;dj.k flXuy] flØsVjh ;k izksVhykbfVd
 flXuy] Mh,u, ck/;dkjh {ks=kksa ¼ckfUMax jhtu½ ;k vU; dk;kZRed
 rRo dk ,sfPNd izksVhu esa lfEeyuA vuqØfer rRo dk NksVk
 v k d k j   ¼ 3 0   c h i h ½   ; k   1 5 0   c h i h   r d ]   n k s u k s a   d q ' k y
 vksfyxksU;wfDy;ksVkbM la'ys"k.k dh lhek ds Hkhrj gks ldrs gSaA
 bl fof/k dh fof'k"V fo'ks"krk ;g gS fd vksfyxksU;wfDy;ksVkbM
 vksojySfiax vkSj ,d fczftax pj.k ¼fp=k 1] pj.k 2½ ykus ds
 }kjk] ge yacs izkbej ds la'ys"k.k dks iwjk djrs gSa ftlesa fdlh
 izdkj ds VsEiysV dh vuqifLFkfr esa pj.k 1 ds gkbfczM ihlhvkj


fp=k 2 & ih&QSDVj@,lds dk;esfjd dk izfrfuf/kRo djus okys ihlhvkj mRiknksa ds ,xzkst+ tSy bysDVªksQksjsfll


mRikn ds lkFk vksojySi gksrk gS ftlls okbYM Vkbi VsEiysV
 Mh,u, dh t:jr ugha gksrh] blfy;s vxys ihlhvkj pj.kksa ds
 nkSjku vksfyxksU;wfDy;ksVkbM }kjk okbYM Vkbi ds VsEiysV ds
 lkFk ,uhfyax dh leL;k ls cpkrk gSA rdZ igys of.kZr
 esxkfizej&e/;LFk] lkbV&funsZf'kr E;wVktsusfll fof/k ds leku
 gS ¼5½A gkykafd] esxkizkbej n`f"Vdks.k ds foijhr] tks rhu
 vksfyxksU;wfDy;ksVkbM dk mi;ksx djrk gS] gekjh fof/k pkj
 v k s f y x k s U ; w f D y ; k s V k b M   d k   m i ; k s x   d j r h   g S A   o r Z e k u
 fof/k dh ,d vkSj Li"V deh fudVorhZ thu lsxesaV dh yackbZ
 lhfer gksrh gS] tks vksfyxksU;wfDy;ksVkbM flaFkslkbt+j dh yackbZ
 dh lhekvksa ls fu/kkZfjr gksrh gSA gkykafd] dqN daifu;ka
 vktdy vksfyxksU;wfDy;ksVkbM~l dks la'ysf"kr djus ds fy,
 lqfo/kk,a iznku djrh gSa tks yxHkx 140 csflLt ;k mlls
 vf/kd gSa] tks NksVs thu lsxesaV dh lhek dks yxHkx 250
 csflLt vkSj mlls vkxs rd c<+k ldrh gSaA fQj Hkh] ;g
 vuwBh fo'ks"krk gekjh i)fr dks fo'ks"k :i ls mi;qä cuk
 ldrh gS tgka NksVs flXuy tSls& flØsVjh flXuy] ijek.kq
 LFkkuh;dj.k ladsr] QkWLQksfjys'ku lkbV~l] ,fiVkWi VSx]


Mh,u,&ck/;dkjh {ks=kksa ¼Mh,u, ckfUMax jhtu½ ;k bUVj izksVhu
baVjSD'ku Mksesu 'kkfey fd, tkus dh t+:jr gksrh gSA bl



(5)rduhd ls 100» lgh Dyksu izkIr fd;k tk ldrk gSA blds
 vykok] bl rduhd ls ih&QSDVj vkSj ,lds dk lay;u djds
 tc bl gkbfczM thu dks vfHkO;fä oSDVj esa Dyksu fd;k x;k
 vkSj ,l- ikWEcs ds mi;qä miHksnksa esa ifjofrZr djds vxznwr
 dh vfHkO;fä dk mPp Lrj vkSj ifjiDo ,lds izkIr gqvk ¼MsVk
 ugha fn[kk;k x;k gS½A


fu"d"kZ


izLrqr ys[k esa ys[kdksa }kjk fczt&vksojySi&,DlVsa'ku ihlhvkj
 rduhd ls dk;esfjd thu cukus dh lQ+y fof/k ij 'kks/k
 dk;Z dks izLrqr fd;k gSA igys Hkh gekjh iz;ksx'kkyk esa dbZ
 fof/k;ksa ls] fo'ks"k :i ls ,lvksbZ rduhd dk iz;ksx djds
 lkbV&funsZf'kr mRifjorZu thu¼eÅVsVhM thu½ dk fuekZ.k fd;k
 tkrk gS ijarq bldh laHkkouk dsoy 10» ls Hkh de gksrh gSA
 ijUrq fczt&vksojySi&,DlVsa'ku ihlhvkj rduhd ls lgh Dyksu
 izkIr djus dh lQyrk 100» gksrh gSA blfy, bl ys[k esa


;g fu"d"kZ fudyk x;k gS fd ;g u;k n`f"Vdks.k dk;esfjd


thu ds fuekZ.k ds fy, oSdfYid fof/k ds :i esa dk;Z dj
 ldrk gSA
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