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tuu ,oa vkuqoaf'kdh

vki iwoZorhZ ikBksa ls ;g tku pqds gSa fd vkuqoaf'kdh oa'kkxfr o fofo/rk ;k ifjorZu dk foKku gSA
esaMy ds dk;kZsa dh 1900 esa iqu% [kkst fd;s tkus ds i'pkr~ 20oh 'krkCnh esa vkuqoaf'kdh ds {ks=k esa
cgqr rsth ls  çxfr gqbZ gSA orZeku le; esa gesa Ñf"k] vkS"kfèk o U;kf;d foKku (iQkSjsfUld lkbal) ds
{ks=k esa vkuqoaf'kdh ds Kku ds cgqr vuqç;ksx fn[kk;h nsrs gSaA bl ikB esa vkuqoaf'kdh ls lacafèkr dqN
çkS|ksfxd Kku tSls thu Dyksfuax (Dyksuu)] iqu;ks±tuh DNA çkS|ksfxdh] DNA fiQaxj fçafVax]
vkuqoaf'kdh; :i ls ifj"Ñr iQlysa çkIr djus ds ckjs esa foospu fd;k tk;sxkA lkFk gh tSopkS;Z
(ck;ksikbjslh)] tSo lqj{kk vkSj vkuqoaf'kdr ifjof/Zr thoksa (GMOs) vkSj Bt iQlyksa ls lacaf/r
tSo ,dLo (ck;ksisVsUV) ds ckjs esa Hkh FkksM+h lh ppkZ dh tk;sxhA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %
 LoLFk larfr çkIr djus ds fy;s mRlqdrk o tkudkjh dk fo'ks"k mYys[k dj ik;saxs_
 thu Dyksfuax dks ifjHkkf"kr dj ik;saxs_
 thu cSad dh mi;ksfxrk dh O;k[;k dj ik;saxs_
 ,d vuqØe esa iqu;ksZth DNA izkS|ksfxdh ds fofHkUu pj.kksa dk mYys[k dj ik;saxs_
 vkuqoaf'kd vfHk;kaf=kdh (tsusfVd bathfu;jh) dks ifjHkkf"kr dj ik;sasxs vkSj bldh mi;ksfxrk

crk ik;saxs_
 ikjthuh (Vªkalthuh) tho dks ifjHkkf"kr dj ik;saxs vkSj blds mRiknu esa fufgr fofHkUu

pj.kksa dh vkSj izkf.k;ksa] ikni o lw{ethoksa (ekbØkscksa ds mnkgj.kksa ds lkFk O;k[;k dj
ik;saxs_

 Bt iQlyksa dks mxkus ds ykHk vkSj gkfu dk ewY;kadu foospukRed <ax ls dj ik;saxs_
 ikWfyejst Jà[kyk vfHkfØ;k ds fofHkUu pj.kksa dk o.kZu dj ik;sasxs vkSj blds vuqç;ksxksa dks

crk ldsaxs_
 DNA fiQaxj fçafVx ds pj.kksa dks lwphc¼ dj ik;saxs vkSj bldh mi;ksfxrk crk ik;saxs_
 thuksfe=kdh (thuksfeDl) 'kCn dh O;k[;k dj ik;saxs_
 tsusfVd dkmflfyax (vkuqoaf'kdh ijke'kZ) dh mi;ksfxrk dks mfpr Bgjk ik;saxs_
 tSo lqj{kk laca/h ljksdkj] tSopkS;Z vkSj tSo,dLo ds ckjs esa tkx:drk izdV dj ik;saxsA
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tuu ,oa vkuqoaf'kdh 24.1 fofHkUu dkyksa esa vkuqoaf'kdh
vkuqoaf'kdh iwoZ bfrgkl dky ls gh vè;;u dh fo"k; oLrq jgh gSA bls rhu ;qxksa esa foHkkftr
fd;k tkrk gS] tks uhps of.kZr gSaA

çkjafHkd èkkj.kk;sa
vkfndkyhu dyk tSls çkphu edcjksa] xqiQkvksa] vfLFk;ksa vkSj [kksifM+;ksa esa fp=kkadu ;g n'kkZrk
gS fd ekuo xfrfofèk;ksa esa ikniksa o tUrqvksa dk p;u] çtuu rFkk bUgsa ikyrw cukuk 'kkfey jgk
gSA 8000 ls 1000 bZ-iw- ?kksMs+ Å¡V] cSy rFkk dqÙkksa dks ikyrw cuk;k x;kA 7000 ls 5000 bZ-
iw- eDdk] pkoy] xsagw rFk [ktwj dh [ksrh çkjaaHk dh x;hA

17oha o 19oha 'krkCnh ds chp oa'kkxfr ds vusd fl¼kUr çLrqr fd;s x;s ysfdu bUgsa lR; fl¼
ugah fd;k tk ldkA ;s Fks vuqtuu (epigenesis), iwoksZRiknuokn (preformationism), lfEeJ
oa'kkxfr (blending inheritance) vkSj iSUthuokn (Pangenesis)A ysfdu ;g Li"Vr;k n'kkZrk gS
fd ekuo lnSo ;g tkuus ds fy;s mRlqd Fkk fd dSls fo'ks"kd (xq.k) ih<+h nj ih<+h gLrkUrfjr
gksrs jgrs gSaA

vkèkqfud vkuqoaf'kdh
xzsxj tksgku es.My] ftuds vkuqoaf'kdh fu;eksa ds ckjs esa vki iwoZorhZ ikBksa esa Kku çkIr dj pqds
gSa] dks vkèkqfud vkuqoaf'kdh dk tUenkrk dgk tkrk gSA 1902 o 1904 ds chp oa'kkxfr ds
xq.klw=k (Øksekslkse) fl¼kUr dks Lohdkj fd;k x;k vkSj Øksekslkseksa dks ftUgsa dksf'kdk foHkktu
ds nkSjku lw{en'khZ dh lgk;rk ls okLrfodrk esa ns[kk tk ldrk Fkk] vkuqoaf'kd xq.kksa (thUk)
dk okgd ekuk x;kA mRifjorZuksa (E;wVs'ku) dks vkuqoaf'kd fofo/rk (tsusfVd osfj,'ku) ds
lzksr ds :i esa ekU;rk feyhA

izkÑfrd oj.k ds ckjs esa MkfoZu ds fl¼kar dks Lohdkj dj fy, tkus ds ckn vkuqoaf'kdhfonksa
us lef"V;ksa esa oa'kkxfr ds y{k.kksa (fo'ks"kdksa) dk vè;;u fd;k vkSj lef"V vkuqoaf'kdh &
(iksiqys'ku tsusfVDl) ds vo/kj.kk lcy gqbZA

vkf.od vkuqoaf'kdh
chloha 'krkCnh ds eè; rd Mh,u, ,d vkuqoaf'kd inkFkZ ds :i esa LFkkfir gks x;k vkSj bldh
lajpuk o jklk;fud çÑfr dks le>k tk pqdk Fkk (okWVlu rFkk fØd }kjk çLrkfor f}dq.Myh
lapjuk)

vkf.od tho foKku dk ewy fl¼kUr ekurk gS fd vkuqoaf'kd lwpuk DNA esa fo|eku gksrh
gS] ysfdu bldh vfHkO;fDr çksVhuksa ds :i esa gksrh gS ftudk la'ys"k.k DNA ls mRNA }kjk
vkuqoaf'kd lwpuk ds ogu ds vuqlkj gksrk gSA

chloha 'krkCnh ds vafre nks n'kdksa esa U;wfDyd vEy v.kqvksa o çksVhu v.kqvksa rFkk lkFk gh cSDVhfj;k
dh vkuqoaf'kdh ds ckjs esa cgqr dqN le>k tk pqdk gSA çkIr Kku ls u;h çkS|ksfxfd;ksa dk vkfoIdkj
gqvk tSls vkuqoaf'kd vfHk;kaf=kdh] thu Dyksfuax] vkWxZfuley Dyksfuax (organismal cloning) DNA
fiQaxj fiazfVax vkSj gky gh esa thuksfedh (Genomics) rFkk tSo lwpuk foKku (Bioinformatics)A vc
fdlh tho ds lEiw.kZ vkuqoaf'kd la?kVu (thukse) dks Dyksu fd;k tk ldrk gS] vuqØfer fd;k tk
ldrk gSA vkSj fofHkUu thuksa ds dk;kZsa dk xos"k.k fd;k tk ldrk gSA ekuo thukse ds ckjs esa Kku ls
thu fpfdRlk }kjk vkuqoaf'kd fodkjksa ls fuiVus dh laHkkouk,sa c<+h gSaA
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tuu ,oa vkuqoaf'kdh24.2 thu Dyksfuax (Gene Cloning) vkSj thu cSad (Gene Bank)

Dyksu vkuqoaf'kd :i ls vfHkUu (le:i) O;fIV;ksa ds fy;s ç;qDr lkewfgd ikfjHkkf"kd 'kCn
gSA vkius laHkor;k ^^MkWyh** uke ds HksM+ dk uke lquk gksxk blesa viuh ek¡ ds leku gh thu
Fks D;ksafd bls bldh ek¡ ls Dyksu fd;k x;k FkkA

LdkWVySM ds jkstfyu baLVhV~;wV esa b;ku foYeV (Ian Wilmut) us ̂ ^MkWyh** HksM+ dks 1996
esa mldh e¡k ls Dyksu fd;kA MkWyh dh ek¡ dh Lru xzafFk;ksa ls çkIr ,d dksf'kdk ds dsanzd
dks nwljh eknk HksM+ ds v.M esa çfo"V djk;k x;k ftldk dsanzd gVk fn;k x;k FkkA bl
dksf'kdk us foHkkftr gksdj vusd dksf'kdk,a çnku dh ftUgksaus ,d Hkwz.k fufeZr fd;k ftls
,d nwljh dks[knk;h (surrogate) HksM+ ds xHkkZ'k; esa LFkkfir (vkjksfir) fd;k tk ldkA

vfHkUu (leku) thUkksa dk cM+h ek=kk esa mRiknu thu Dyksfuax (gene cloning) dgykrk gSA pw¡fd
dksbZ Hkh thu DNA dk ,d [k.M gS ftlesa pkj ukbVªkstu cslksa (bases) (A, T, G, C,) dk ,d
fo'ks"k vuqØe gksrk gSA iqu;ksZtuh DNA izkS|ksfxdh] ftls vkuqoaf'kd vfHk;kaf=kdh ds uke ls
tkuk tkrk gS] dh lgk;rk ls ,d thu dh vusdksa çfrfyfi;¡k çkIr dh tk ldrh gSA vki bl
ikB esa vkuqoaf'kd vfHk;kaf=kdh ds ckjs esa vkSj vfèkd tkudkjh çkIr djsaxsA

thu cSad & vius DNA esa bfPNr (ok¡fNr) thu ds okgd cSDVhfj;k ds vusdksa Dyksu cgqr fuEu
rkieku ij Hkfo"; esa ç;ksx gsrq laxzghr vkSj lqjf{kr fd;s tk ldrs gSa (ifjjf{kr fd;s tk ldrs
gS) ,d thu cSad ;k thu ykbZczsjh ;k ,d DNA ykbczsjh] thokf.od ;k thok.kqHkksth (fo"kk.kqd)
Dyksuksa dk laxzg gSA çR;sd Dyksu nwljs tho ls fof'k"V DNA [k.M dk ogu djrk gSA mnkgj.k
ds fy, balqfyu gkWeksZu ds fy;s dwVy djus okyk ekuo thu vkuqoaf'kd vfHk;kaf=kdh }kjk ,d
thok.kq esa çfo"V djk;k tk ldrk gSA tc ;g cSDVhfj;k cgqxqf.kr (multiply) gksrk gS rks ;g balqfyu
ds fy;s thu dk ogu djus okys cSDVhfj;k dk ,d Dyksu fufeZr djrk gS] vkSj bls thu cSad esa
lqjf{kr j[kk tk ldrk gSA bl çdkj thu cSad ds Dyksuksa (Clones) dks fo'ks"k izfd.oksa] gkWeksZuksa o
Vhdkvksa (oSDlhuksa) dh cM+h ek=kk dk mRiknu djus esa ç;ksx fd;k tk ldrk gSA

ikBxr ç'u 24.1

1. fdUgha nks uohure vkuqoaf'kd rduhdksa ds uke crk;saA

............................................................................................................................

2. thu Dyksfuax dh ifjHkk"kk fyf[k,A

............................................................................................................................

3. thu cSad D;k gS\
............................................................................................................................

24.3 DNA iqu;ksZxt izkS|ksfxdh (Recombinant DNA Technology)

vkuqoaf'kdh dk ,d eq[; vuqç;ksx vkuqoaf'kd vfHk;kaf=kdh (genetic engineering) esa gS ftls
iqu;kZsxt DNA çkS|ksfxdh Hkh dgk tkrk gSA bl rduhd esa U;wfDyvksVkbMksa ds ,d fo'ks"k
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tuu ,oa vkuqoaf'kdh vuqØe dk ogu djus okys DNA [k.M (visf{kr thu) dks nwljs tho (lkekU;rk ,d
cSDVhfj;e) ds lkFk ,d LFkkukUrj.k vfHkdrkZ ;k osDVj) dh lgk;rk ls la;qDr fd;k tkrk gSA
ifj"Ñr DNA v.kq ftlesa nks fofHkUu lzksrksa ds DNA gksrs gSa iqu;ksZxt DNA ;k rDNA
dgykrk gSA DNA ds nks VqdM+ksa dks tksM+uk] DNA leca/u (spicing) dgykrk gS (Latin esa
splicing dk vFkZ *'kknh* gksrk gS)A

rDNA ds mRiknu ds fuEu pj.k gS (fp=k 24.1)

 dksf'kdkvksa (mnkgj.k ekuo dksf'kdkvksa) ls izfd.oksa (,atkbeksa) dh lgk;rk ls (ftUgsa
jsfLVªD'ku ,.MksU;wfDy,t (restriction endonuclease) ;k çfrcaèk fd.od dgk tkrk gS)
bfPNr DNA dk VqdM+k dkVk tkrk gSA ;s izfd.o fofHkUu cSDVhfj;k esa ik;s tkrs gSaA ;s
DNA esa fof'k"V U;qfDyvksVkbM vuqØeksa dks igpku ysrs gSa vkSj mUgsa dkV nsrs gSaA

 ;gh çfrcaèk izfd.o ,d IykfTeM esa Hkh blh fof'kIV U;wfDyvksVkbM vuqØe dks dkVrk gS]
IykfTeM ,d cSDVhfj;k es fo|eku NYys ds vkdkj dk DNA v.qk gksrk gSA ;g cSDVhfj;e
ds Øksekslkse dk fgLlk ugha gksrkA IykfTeM ckgjh DNA dks iks"kh dksf'kdk esa LFkkukUrfjr
djus ds fy;s ,d osDVj dh Hk¡kfr ç;ksx fd;k tkrk gSA

 bfPNr DNA [k.Mksa dks rc [kafMr IykfTeM~ ls feyk;k tkrk gS ;s IykfTeM vius [kks;s gq;s
Hkkxksa dks çfrLFkkfir djus ds fy;s ckgjh DNA [k.Mksa dks pqu ysrs gS vkSj iqulZa;ksth
IykfTeM cu tkrs gSA lkFk gh mldk DNA-rDNA cu tkrk gSaA

 iqu;ksZxt IykfTeM vc muds cSDVhfj;k esa çfo"V djk;s tkrs gS (;k feyk;s tkrs gS) tksfd
iqu;ksZxt IykfTeM dks pqu ysrs gSaA

 cSDVhfj;k esa r-IykfTeM&iks"kh cSDVhfj;k ds lkFk&lkFk cgqxqf.kr gks tkrs gSaA 'kh?kz gh rDNA
;qDr cSDVhfj;k Dyksu çkIr gks tkrk gSA ,sls bfPNr thu dh çfrfyfi;ksa ;qDr thok.kqt Dyksu
Hkfo"; esa ç;ksx fd;s tkus gsrq lajf{kr j[kk tk ldrk gSA mnkgj.k ds rkSj ij tSlk fd igys
gh crk;k tk pqdk gS] ekuo balqfyu thu dks thok.kqt IykfTeM esa çfoIV djk;k tk ldrk
gS vkSj cSDVhfj;kbZ Dyksu }kjk vko';drk iM+us ij balqfyu çkIr fd;k tk ldrk gSA

fp=k 24.1 vkuqoaf'kd vfHk;kaf=kdh esa eq[; pj.k

euq"; dk DNA

fo;qDr IykfTeM

ekuo dksf'kdk ls DNA dk VqdM+k izfrca/
,atkbe }kjk fudkyk tkrk gS

bl DNA ds VqdM+s dks thokf.o IykfLeM ds
lkFk lekos'ku fd;k tkrk gS

thok.kq dksf'kdk  bl IykfLeM dks vius vUnj ys
ysrh gSA ekuo DNA }kjk funsZf'kr izksVhu vc
thok.kq dksf'kdk esa cu ldrk gSA

iqu;ksZxt DNA ds lkFk thok.kq
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tuu ,oa vkuqoaf'kdh24.4 vkuqoaf'kd vfHk;kaf=kdh dk egRo

vkuqoaf'kd vfHk;kaf=kdh ;k rDNA çkS|ksfxdh dks fofHkUu mn~ns';ksa ds fy;s ç;ksx fd;k tk
ldrk gS ftuesa ls dqN uhps fn, tk jgs gSaA

 egRoiw.kZ ;kSfxdksa] tSls Vhdkvksa (cSfDluksa)] gkWeksZuksa] foVkfeuksa] jksx çfrdkjdksa vkfn ds fuekZ.k
esa bu inkFkkZsa ds mRiknu ds fy;s muds fy;s mÙkjnk;h thuksa dks cSDVhfj;k esa ços'k djkdj vkSj
bu thok.kqvksa dk Dyksu çkIr djds bfPNr inkFkZ iSnk fd;k tk ldrk gSA

 iuhj cukus ds fy;s vko';d izfd.oksa dk fuekZ.k djus ds fy;sA

 iqu;Zsfxt cSDVhfj;k dh lgk;rk ls çnw"kdksa dk fo?kVu djus ds fy, (tSo mipkj)

 thu cSad ;k ykbczsjh cukus ds fy;s rDNA çks|ksfxdh dh lgk;rk ls fo'ks"k thuksa dk Dyksu
cuukA

 vkuqoaf'kd fodkjksa ds bykt ds fy;s (thu fpfdRlk gsrq) rDNA dk ç;ksxA

 mi;ksxh ikniksa (ikjthuh ikniksa) dks mxkuk tks 'kkduk'kh (vir`.k u"V djus fy;s ç;qDr
jlk;u) ;k dhVihM+d thoksaa ds çfrjksèkh gksA ;g ikniksa esa rDNA izkS|ksfxdh }kjk thu
çfo"V djkdj fd;k tkrk gSA

ikBxr ç'u 24.2

1. iqu;ksZxt DNA izkS|ksfxdh ds fy;s yksdfç; 'kCn D;k gS\
............................................................................................................................

2. DNA leca/u (LIykbflax) D;k gS\
............................................................................................................................

3. IykfTeM D;k gS\ bls vkuqoaf'kd vfHk;kaf=kdh ds fy;s okgd (osDVj) D;ksa dgk tkrk gS\
............................................................................................................................

24.5 ikjthuh lw{etho] ikni rFkk izk.kh

bUgsa vkuqoaf'kd :i ls #ikUrfjr tho (GM organisms) dgk tkrk gSA ikjthuh thoksa dh thuh
lajpuk esa ckgjh thu vU; çtkfr;ksa ls çkIr thu ;k vU; çdkj ds tho ds thu izfo"Vr fd,
tkrs gSA ikjthuh tho iqu;ksZxt DNA çkS|ksfxdh }kjk mRiUu fd;s tkrs gSaA

24.5.1 ikjthuh lw{ketho (lw{ek.kq &Transgenic microbes)

tSlk fd vki bl ikB esa i<+ pqds gSa DNA çkS|ksfxdh dh lgk;rk ls ckgjh thu dks cSDVhfj;k ds
IykfTeMksa esa çfo"V djkdj (la;qDr dkjd) mudk vkuqoaf'kd #ikUrj.k vklkuh ls fd;k tk ldrk
gSSA ekuo o`f¼ gkeksZu thu o bUlqfyu thu&;qDr ikjthuh cSDVhfj;k dks bu gkWeksZuksa dks ekuo ds ç;ksx
ds fy;s çnku djus ds fy;s Dyksu fd;k tk pqdk gSA

ikjthuh cSDVhfj;k ds vU; mi;ksx çnw"kdksa ds vi?kVu ,oa èkkrqvksa tSls rk¡cs rFkk lksus ds fu"d"kZ.k esa gSA
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tuu ,oa vkuqoaf'kdh 24.5.2 ikjthuh ikni (Transgenic plants)

dqN vkuqoaf'kd :i ls #ikUrfjr ikni 'kkduk'kh o ihM+dtho izfrjksèkh gSaA vkuqoaf'kd :i ls
:ikUrfjr rEckdw ds ,d ikSèks esa [kn~;ksr ;k tqxuw (Firefly) dk ,d thu izfo"V fd;k x;k gS]
ftlds dkj.k ;g gjk izdk'k mRlftZr djrk gSA

BT iQlysa

;s iQlysa vkuqokaf'kd :i ls :ikarfjr ikni gksrs gSa] ftUgsa ikjthuh iQlysa Hkh (transgenic

crops) dgrs gSaA bUgsa BT iQlysa blfy, dgk tkrk gS] D;ksafd ikjthu vFkok fotkrh; thu dks
e`nk thok.kq] cSlhyl FkqfjfUt,afle (BT) }kjk iQly esa LFkkukarfjr dj fn;k tkrk gSA

LFkkukarfjr thu dk ikjthu ml ijiks"kh thu ds fy, gkfudkjd ugha gksrk] ftlds thu iz:i
esa thu Mkyk x;k gS] ysfdu og ØkbZ izksVhu uked izksVhu dks dksfMr djrk gSA

BT thok.kq e`nk esa ik;k tkrk gSA blds thu iz:i esa ,d thu gksrk gS] ftls ØkbZ thu fy[kk
tkrk gS] tks ,d ihM+duk'kh (isLV ekjus okyk) izksVhu dk lzko djrk gSA BT blh izksVhu dks
mRiUu djrk gSA tc dskbZ ihM+d dhV BT iQly dks [kkrk gS] rks blds vkek'k; esa fo|eku
,atkbe ØkbZ izksVhu esa cny nsrk gS vkSj ml ihM+d dhV dks [kk tkrk gSA

ØkbZ izksVhu dks i`FkdÑr dj fy;k x;k gS vkSj vusd iQlyksa tSls&dikl] eDdk] cSaxu] VekVj
vkSj rackdw esa LFkkukarfjr dj fn;k x;k gS rFkk [ksrksa esa mldk ijh{k.k fd;k x;k gSA ;s iQlysa
dhVksa@ihM+dksa ds vkØe.k ds fy, izfrjksèkh gksrh gSaA

BT iQlyksa ij dhVukf'k;ksa dk fNM+dko djus dh vko';drk de gks tkrh gSA ihM+duk'kh
ekuoksa ,oa vU; tarqvksa ds fy, gkfudkjd gksrs gSaA

fiQj Hkh BT iQlyksa dks Hkkjrh; o`Qf"k vuqla/ku ifj"kn~] ubZ fnYyh (ICAR) dh vuqefr ds cxSj
ugha mxk;k tk ldrk gSA ;g blfy, fd dhV oSKkfud fuEu ckrksa dks ysdj fpafrr gSa %

& D;ksafd BT iQlysa vius mxk, tkus dh leLr vofèk esa vkfo"k mRiUu djrh gSa] ftlds
dkj.k ihM+d BT ds fy, izfrjksfèkrk mRiUu dj ldrs gSaA

& os tkfr;ka] ftudks ekjus dk y{; ugha gksrk] tSls&frrfy;ka] BT ijkx ij ls Hkkstu djus
ij ej ldrh gSaA

& vkuqoaf'kd :i ls :ikarfjr iQlysa i;kZoj.k ds fy, Hkh gkfudkjd gks ldrh gSa] D;ksafd os
bl thu dks mlls ?kfu"Br% lac¼ ikSèks esa igqapk ldrh gS] tks euq"; ds fy, csdkj gks
ldrh gS] ysfdu vfrfjDr vir`.k ds :i esa iQyrh&iwQyrh jgrh gSaA

24.5.3 ikjthuh izk.kh (Transgenic animals)

eosf'k;ksa ls çkIr o`f¼ gkeksZu (Growth hormone) ds thu dks vkuqoaf'kd vfHk;kaf=kdh }kjk çfo"V
djkdj cM+h eNfy;¡k] lqvj rFkk vU; tho mRiUu fd;s tk pqds gSaA

ikjthuh cdjh vius nwèk esa :fèkj dk FkDdk cukus okyh çksVhu mRiUu dj ldrh gSA ;g gheksiQhfy;k
ls ihfM+r cPpksa ds fy;s] ftudk :fèkj èkDdk (Clot) ugha cukrk] ykHknk;d gks ldrk gSA
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tuu ,oa vkuqoaf'kdhvkuqoaf'kd vfHk;kaf=kdh esa ,d tho ls nwljs tho & tSls] ikniksa ls lw{ethoksa esa izkf.k;ksa
ls lw{ethoksa esa thu ds LFkkukUrj.k dh O;kid {kerk gSA bl çdkj dk thu LFkkukUrj.k
vU; rduhdksa tSls ladj.k }kjk laHko ugha gS] rFkkfi rDNA çkS|ksfxdh leL;kjfgr ugha
gSA ,d [krjk ;g gS fd nq?kZVuko'k ;k bjknru jksxtud mRiUu gks tk; vkSj mudk
nq:i;ksx gks (tSls & tSo ;q¼ esa)A vr% vkuqoaf'kd çkS|ksfxdh esa vuqlaèkku ds fy;s dBksj
funsZ'k r; fd, x;s gSaA

24-5-4 tSo lqj{kk
vkuqoaf'kd :i ls :ikrfjr (GM) thoksa dks Hkkstu ds :i eas iz;ksx djus esa laHkkoh tksf[ke ds
ckjs esa yksxksa ds chp fpark cuh gqbZ gSA vki tkurs gh gks fd GM tho og gksrk gS ftlesa fdlh
vU; tho ds thuksa dk lekos'k gksrk gSA mnkgj.k ds fy, Bt caSxu] tks ,d GM cSaxu gS ftlesa
vkuqoaf'kd bathfu;fjax }kjk fdlh vU; iztkfr ds thu mlds thokse esa lekfo"V dj fn, tkrs
gSa ftlls og vius mQij vkozQe.k djus okys ihM+dksa esa ls ,d ihM+d ds vkØe.k ls viuh
lqj{kk dj ysrk gSaA lkY;u eNyh esa vis{kkÑr vfèkd lfØ; lkY;u ds o`f¼ gkWeksZu ds thuksa
dk lekos'k djk dj mls vkuqoaf'kd :i ls :ikarfjd cuk fy;k x;k gSA ysfdu GM [kk|ksa dks
ekudksa vkSj vU; tarqvksa ds fy, rFkk i;kZoj.k ds fy, Hkh lqj{kk dks ysdj fpark cuh gqbZ gSA
vr%] lu~ 2000 ds vkjaHk esa vusd ns'k ,d tSo lqj{kk laf/ ds fy, lger gks x, ftlds }kjk
GM [kk|ksa dks bLrseky fd, tkus ls iwoZ mudh lqj{kk ds ckjs esa fuf'pr dj fy;k tkrk gSA gekjs
ns'k esa] GM tho dk mlds ekuoksa] vU; tarqvksa vkSj i;kZoj.k ds fy, lqjf{kr gksus dh tk¡p djus
ds ckn gh iz;qDr fd;k tk ldrk gSA bldh ftEesnkjh tSoizks|ksfxdh foHkkx dh gS tks i;kZoj.k
laj{k.k vf/fu;e (EPA) ds fu;e ds vuqikyu vuqlkj vuqla/ku ds fy, vuqefr nsrk gSA GM
tho dk miHkksx rHkh fd;k tk ldrk gS tcfd vU; thoksa] i;kZoj.k ,oa ekuo dh lqj{kk gsrq
lHkh izdkj ds ijh{k.k dj fy, tkrs gSaA

24-5-5 tSo pkS;Z (Biopiracy)
vaxzsth 'kCn ikbjslh (pkS;Z) dk vFkZ gS pksjh dk dk;Z ;kuh pkS;ZA bl 'kCn ds iwoZ Bio (tSo)
yxk gqvk gS vr% bldk 'kkfCnd vFkZ gS tSopkS;ZA tSopkS;Z dgus dk rkRi;Z gS fdlh ns'k ds
tSfod lalk/u fcuk mldh vuqefr ds ;k fcuk i;kZIr eqvkotk (izfriwfrZ) fn, isVsUV djk ysuk
;k nksgu djukA mnkgj.k ds fy, dksbZ /uh ns'k fdlh fodkl'khy ns'k ds tSo lalk/u dk isVsUV
djk ys] tSls fodkl'khy ns'k ds vkS"k/h; ikni dk ;k ikjaifjd Kku dk isVsUV djk ysA izk;%
,slk gksrk gS /uh ns'k ,sls ns'kksa ds ikniksa ls izkIr ykHknk;d tSo v.kqvksa dks isVsUV djk ysrk gS
vkSj okf.kfT;d ykHkksa ds fy, budk mi;ksx djrk gSA ;gka rd fd fons'kh ikniksa vkSj izkf.k;ksa
ds thuksa dk Hkh isVsUV djk fy;k tkrk gS] tSls la;qDr jkT; vejhdk us Hkkjr esa ikjaifjd :i
ls mxk, tk jgs oklerh pkoy ds fy, teZIykTe isVsUV LohÑr fd;kA

24-5-6 tSo isVsaV

,d isVsaV ljdkjh nLrkost gksrk gSA nLrkost gksuk blds Lokeh dks ;g vf/dkj iznku djrk gS
fd og viuh [kkst dk iz;ksx dj ldrk gS vkSj csp ldrk gSA isVsaV dh vof/ 20 o"kZ dh gksrh
gS vkSj isVsaVdkjh dks dqN ;Fkksfpr 'krks± vkSj n'kkvksa ds vkèkkj ij ykblsal izkIr djuk gksrk gSA
bafM;u isVsaV ,DV (1970) ds vuqlkj bl isVsaV dk mi;ksx [kk|] nok@vkS"kfèk] feJkrq] vèkZpkyd
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tuu ,oa vkuqoaf'kdh vkfn ls lacaf/r vUosa"k.kksa ds fy, fd;k tk ldrk gSA Hkkjr esa] isVsaV dh vof/ 14 o"kks± dh
gksrh gS] ysfdu [kk| vkSj Hks"kftd ekeyksa esa ;g dsoy 7 o"kZ dh gSA

[kkstdrkZ dks isVsUV LohÑr fd;k tkrk gS rkfd mudsa }kjk fd, [kkst dk okf.kfT;d mi;ksx dksbZ nqljk
u dj ldsA isVsaV fuEu ds fy, LohÑr fd;k tkrk gS % (d) vUos"k.k ;k [kkst] ([k) iwoZ fd, x,
vUos"k.k esa lq/kj] (x) isVsaV mRiknu dh izfØ;k] (?k) ladYiuk ;k fMtkbuA

ikBxr ç'u 24.3

1. ikjtuh iQlyksa ds egRo dks le>kus ds fy, BT iQlyksa ds mnkgj.k nhft,A
............................................................................................................................

2. BT iQly mxkus ds fy, IGBR ls vuqefr izkIr djuk vko';d gSA D;ksa\
............................................................................................................................

3. ØkbZ izksVhu D;k gS\
............................................................................................................................

4. fcuk vuqefr ds fdlh vU; ns'k ds tSo lalk/uksa dk nksgu -------------- dgk tkrk gSA
............................................................................................................................

5. Hkkjr esa tSo isVsUV vf/fu;e dc vkSj D;ksa ykxw fd;k x;k\
............................................................................................................................

6. Hkkjr esa HkS"kftd mRiknksa ds isVsUV dh vof/ (fe;kn) D;k gS\
............................................................................................................................

24.6 ikWyhejst Jà[kyk vfHkfØ;k

vkius ikB 22 esa i<+k fd DNA  ikWfyejst DNA çfrÑfr ;k DNA v.kq dh çfrfyfi fuekZ.k
ds fy;s mÙkjnk;h izfd.o gSA

 DNA ikWfyejst izfd.o dks DNA ds ,d NksVs
[k.M dh vusd çfrÑfr;¡k (çfrfyfi;k¡) cukus
ds fy;s ckjEckj ç;ksx fd;k tkrk gSA bl rduhd
dks ikWfyejst Jà[kyk vfHkfØ;k dgrs gSaA bl
çdkj ikWfyejst J̀a[kyk vfHkfØ;k (Polymerase

chain reaction PCR) DNA dh NksVh ek=kk
dh vusd çfrfyfi;¡k cukus esa lgk;rk djrk gSA

 PCR esa fuEu pj.k lfUufgr gSaA

 nksgjk dq.Mfyr DNA v.kq dk xeZ fd;k tkrk
gS ftlls ;g 2 rarqvksa esa VwV tkrk gSaA

 çkbej feyk;s tkrs gS vkSj DNA BaMk fd;k
tkrk gSA fp=k 23.2 ikWfyejst J`a[kyk vfHkfØ;k

DNA dk VqdM+k izof/Zr fd;k gqvk

95° rd xeZ djks nksuksa jTtqd vyx gks tkrs gS

izkbej Mkyk vkSj 40° rd BaMk fd;k ftlls ;g
DNA ls tqM+ tk;

rkieku 70° rd c<+k;sA rkiLFkk;h ikWyhejst ,atkbe
izR;sd jTtqd dh izfrfyfi cukrk gS] tks izkbej ls 'kq:
gksrk gS

i;kZIr DNA cu tkus rd bls nksgjk;
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tuu ,oa vkuqoaf'kdh DNA ikWfyejst tksM+k tkrk gS vkSj bldh mifLFkfr es nks ,dy rarqvksa dks iwjd rarq çkIr
gks tkrs gSa vkSj bl çdkj DNA ds nks v.kq cu tkrs gS (fp=k 24.2)A

DNA dh vusdksa çfrfyfi;ksa çkIr djus ds fy;s bu pj.kksa dks nksgjk;k tkrk gSA vktdy xe
lzksrks esa ik;s tkus okys cSDVhfj;k ls çkIr DNA ikWfyejst (ftls Taq Polymerse - VSx ikWfyejst
dgk tkrk gS) dks PCR (ikSfyejst psu fj,sD'ku) e'khuksa esa ç;ksx fd;k tkrk gSA PCR }kjk
ifjofèkZr DNA vusdksa rduhdksa] fo'ys"k.k ,oa Dyksfuax esa ç;ksx fd;k tk ldrk gSA

24.7 Mh,u, fiQaxjfçafVx (DNA Fingerpringing)

gekjs fiQaxjfçUV (vaxqfy;ksa ds Nki) ds leku gekjs DNA esa ik;s tkusokys iqujko`Ùk vuqØe
(Repeated sequences) & vf}rh; gksrs gSa] vkius lquk gksxk fd iqfyl vijkèk ds LFkku  ls
(fiQaxjfçaV~l) mBkrh gS vkSj bldh lgk;rk ls cykRdkj] pksjh ;k gR;k ds vijkèkh dk irk
yxkrh gSA
1984 esa ,ysd tSiQjht (Alec Jeffreys) tks ,d vkuqoaf'kdfon~ Fks] us ,d rduhd fodflr
dh ftldh lgk;rk ls vyx&vyx yksxksa ds DNA ds chp esa foHksn fd;k tk lds vkSj mUgksaus
bl rduhd dks vkuqoaf'kd fiQaxjfçafVax ;k DNA fiQaxjfçafVax uke fn;kA ;g rduhd vc
vijkèk ds oSKkfud vuqlaèkku ds fy;s ç;qDr gksrh gSA mnkgj.k ds rkSj ij cykRdkj ;k gR;k ds
ekeys esa ;k iSr`drk ds >xM+s dks gy djus esa (;g tkuus ds fy;s fd cPps dk firk dkSu gS)A
 DNA fiQaxjfçafVax vfr vYi ek=kk esa DNA tksfd [kwu dh NksVh lh cawn] 'kqØ] jksedwi]

nar eTtk ls çkIr fd;k tk ldrk gS & dks vijkèk ds LFkku ls mBk;k tkrk gSA bl rduhd
ds pj.k fuEuor~ gS%

 DNA dks [kwu] oh;Z vkfn ls i`Fkd fd;k tkrk gSA
 bldh ek=kk PCR }kjk c<k;h tkrh gSA
 bu DNA [k.Mksa dh yackbZ] DNA esa fo|eku U;wfDyvksVkbMksa

ds fo'ks"k iqujko`Ùk vuqØeksa ds dkj.k] ,d O;fDr ls nwljs
O;fDr esa fHkUu gksrh gSA

 oSn~;qr d.k lapyu (bySDVªksiQksjsfll) rduhd }kjk DNA
ds [k.Mksa dks mudh yackbZ o vkos'k ds vuqlkj ìFkDÑr fd;k
tkrk gSA

 tSlk fd vki fp=k esa ns[krs gS çR;sd O;fDr ds fy;s budh
jpuk fHkUu&fHkUu gksrh gSA
,d  vijkèk  esa  rhu ;k pkj lafnXèk gks ldrs gSA mudh
DNA fiQaxjfçafVax dh tkrh gS vkSj mls vijkèk ds LFkku
ls fy, x;s DNA ls rqyuk dh tkrh gSA ftldk DNA
fçaV esy [kk tkrk gS & ogh okLrfod vijkèkh gksrk gS
(fp=k 24.3)

24.8 thuksfedh (Genomics)

thukse ,d çk.kh esa ik;s tkus okys lHkh thuksa ds leqPp; ds fy;s ç;qDr ,d lewgokpd 'kCn
gSA thu ;qfXer gksrs gS vkSj blfy;s thukse dk rkRi;Z xq.klw=kksa ds vxqf.kr (n) leqPp; esa
fo|eku lHkh thuksa ls gSA

fp=k 23.3 DNA fiQaxjfçafVax
(feyku djsa vkSj ns[ksa fd lafnXèk

ua- 3 vijkèkh gSA

jDr ds ?kCcs
lansg



fVIi.kh

thofoKku

vkuqoaf'kdh rFkk lekt

 144

ekWM~;wy - 3

tuu ,oa vkuqoaf'kdh

fp=k 24.4 (a) iq#i xq.klw=k (b) efgyk xq.klw=k

thuksfedh thukse vk¡dMksa dk fo'ys"k.k gS vFkkZr~ fdlh tho ds DNA esa dk;kZRed U;wfDyvksVkbM
vuqØe (thUkksa) dh tkudkjh çkIr djukA bZ- dksykbZ (E.coli) thok.kq] lSdsjksekblst (Saccharomyces)

[kehj rFkk dqN vU; thoksa tSls ,sjkfcMkWfIll] MªkslksfiQ+yk (iQyeD[kh) dk thukse igys ls gh
Kkr gSA

fp=k 24.5 nks"kiw.kZ thuksa dh fLFkfr n'kkZrk ekuo thukse

2003 esa ekuo thukse dk fp=k.k (eSfiax) Hkh gks pqdk gSA ekuoksa esa 23 tksM+h xq.klw=k (2n = 46)
ik;s tkrs gSa o ekuo thukse esa 3 ×109 U;wfDyvksVkbM csl ;qXe gksrs gS vkSj ;fn U;wfDyvksVkbM

xkWlj&jksx (,d
fpjdkjh ,atkbe dh
deh ds dkj.k
v'dsukth ;gwnh ds
Js.kh esa iQSyrh chekjh

iSQfefy;y dksyu dSalj (200 esas ls
,d O;fDr esa blds tho ik;s tkrs
gSaA 65% esa ;g jksx mRiUu gksrk gS

jsfVfufVl fiaxesaVkst jsfVuk ds izxkeh
O;ituu jksx

gafVxVu dk jksx yksxksa ds 40oas
vkSj 50 osa lky esa raf=kdk O;;tuu
(fMtsusjsfVo) fodkj ds dkj.k

dksyu dh isQfefy;y ikWyhiksfll yxkrkj
vlkekU; Ård o`f¼ ds dkj.k dSalj dk c<+us
dk dkj.k

Likbukslsjhosyl vVsfDl;k efLr"d vkSj jh<+ jTtq
dh raf=kdkvksa dks u"V djrk gS ifj.kkeLi:i
isf'k;ksa dk fu;a=k.k [kks tkuk

lkbfLVªd iQkbczksfll iQSiQM+ksa esa 'ys"ek Hkj tkuk]
ftlls 'olu esa ijs'kkuhA vesfjdk esa izpfyr
,d vkuqoaf'kd jksx
eYVhiy ,DlksLVksfll mikfLFk vkSj vfLFk
dk ,d fodkj

eSfyXusaV esykuksek Ropk esa V~;wej dk cuuk
eYVhiy vUr%lzkoh fuvksIysfl;k] Vkbi 2
var%lzkoh xzafFk;ksa vkSj nwljs Årdksa esa V~;wej

fldy lsy ,uhfe;k iqjkuk vkuqokaf'kd ,uhfe;k] igys dkys yksxksa
dks izHkkfor djrk gSA ftlesa yky jDr dksf'kdk dks fldy (njkrh)
vdkj dk ;k mHkkj cukrk gS] /efudkvksa vkSj dksf'kdkvksa dks vo:¼
djrk gSAPKU (fiQukby dksVksu;wfj;k)mikip; dh tUetkr deh ftlls

yxkrkj ekufld viaxrk vkrh gSA

jsfVuksCy
kLVksek v

ka[k dh lkis{k
rk ,d

lkekU;
 V~;wej 

cpiu 
esa 2% nqnZerk

vk ld
rh gS

vyt
s+gej d

k jksx 
raf=kd

k dk v
iHkz"V

 gksuk 
jksx

vYio
`f¼th

.kZrk }
kjk yf

{kr g
ksrk gSA

Vs&lp jksx fyfiM mikip; esa tUetkr
vkuqoaf'kd fodkj vDlj v'dsukWth ;gwnh T;wl
vkSj izaQkfllh dukMkoklh esa gksrk gSA

iksyhflfLVd o`Dd jksx o`Dd dk c<+uk vkSj
o`Dd dk dke u djds dh fLFkfr esa iqVd dk
cuuk

Lru dSalj 5% ls 10% yksxksa esa

,ekbyksbMksfld vfoy;'kh; iQkbfoyj
izksVhu dk Årdksa esa tek gksuk

isQfefy;y gkbijdksysLVsjksysfe;k
vR;f/kd mPp dksysLVky

ADA izfrj{kk vHkko laØe.k dh rhoz
izo`fÙk izFke vkuqokaf'kd n'kk dks thu
fpfdRlk }kjk mipkj fd;k tkrk gSA

,ek;ksVªksfiQd Ldsfyjksfll (ykWÅ xsgfjax
jksx) ?kkrd raf=kdk fMtsujsfVo dk jksx

U;wjksiQkbczksesVksfll Vkbi 2 Jo.k raf=kdkvksa vkSj
efLr"d ds pkjks vksj okys Ård dk V~;wej

AID (,fMªjhuksY;wdkfMLVªkWiQh) ewoh
yksfjUtksjksx esa fpf=kr raf=kdk jksx
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tuu ,oa vkuqoaf'kdhdk vuqØe (thuksa) Kkr gks rks] nks"kiw.kZ thuksa dks bafxr djuk laHko gS (tSlkfd ckDl esa fp=k
n'kkZrk gS) vkSj rc (ii) =kqfV dks Bhd djus okys (vkuqoaf'kd fodkjksa dks Bhd djus okys thuksa
dh igpku gks ldrh gS rFkk vkuqoaf'kd ijke'kZ nh tk ldrh gSA

24.9 vkuqoaf'kd ijke'kZ

vkidks çHkkoh ,oa vçHkkoh thuksa ds ckjs esa igys ls tkudkjh gS] ;fn ,d f'k'kq ,d tud ls
çHkkoh rFkk nwljs tud ls vçHkkoh thu çkIr djrk gS (fo"ke;qXeth fLFkfr) rks vçHkkoh thu
dh vfHkO;fDr ugha gksrhA vçHkkoh thuksa dh vfHkO;fDr dsoy le;qXeth fLFkfr esa gh gksrh gS
vFkkZr~ tc ;qXeut esa nksuksa thu vçHkkoh gSA

vki laHkor;k bl ckr dk egRo le>saxs fd fudV
lacafèk;ksa (lejDrksn~Hkoh lacafèk;ksa) ds chp fookg lacaèkksa
dks D;ksa euk fd;k tkrk gSA lacafèkr gksus ij nksuksa tud
ifjokj esa fo|eku nks"kiw.kZ thu vxyh ih<+h esa LFkkukUrfjr
gks ldrs gSaA vfèkdrj vkuqoaf'kd fodkj mRiUu djus
okys nks"kiw.kZ thu vçHkkoh gksrs gSa] tc ,d tksM+s ds nksuksa
thu nks"kiw.kZ gksa rks f'k'kq vkuqoaf'kd fodkj ds lkFk
mRiUu gksrk gSA vr% ;fn ifr&iRuh vius ifjokj esa
fo|eku fdlh vkuqoaf'kd fodkj ds muds f'k'kq esa
igq¡pus dh laHkkouk ds ckjs esa tkuuk pkgrs gSa rks mUgsa
vkuqoaf'kd lykgdkj ls ijke'kZ djuk gksxkA vkuqoaf'kd lykgdj dks ekuo vkuqoaf'kdh dk
cgqr vPNk Kku gksrk gS] vkSj og ,d ifjokj esa vkuqoaf'kd nks"k dh Hkfo";ok.kh dj ldrk gSA

ekuoksa esa ,d fo'ks"k y{k.k dh oa'kkxfr ds uewus dks oa'kkoyh fo'ys"k.k dh fofèk }kjk igpkuk
tk ldrk gSA oa'kkoyh ,d ifjokj esa fo|eku fo'ks"k y{k.k dks n'kkZus okys lacaèkksa dk vkjs[kh;
fu:i.k gS] vkuqoaf'kd ijke'kZnkrk ,d oa'kkoyh vkjs[k cukrk gS vkSj rnuqlkj ijke'kZ nsrk gSA
fp=k 24.6 esa fn;s x;s oa'kkoyh vkjs[k dks ns[ksa vkSj oxkZsa rFkk o`Ùkksa dk vè;;u djsaA

ikBxr ç'u 24.3

1. thukse dks ifjHkk"kk fy[k,A

............................................................................................................................

2. thuksfedh (thuksfeDl) D;k gS\
............................................................................................................................

3. thuksfedh (thuksfeDl) dk D;k mi;ksx gS\
............................................................................................................................

4. ,d vkuqoaf'kd lykgdkj dks vkuqoaf'kdh dk vPNk Kku gksuk D;ksa vko';d gS\
............................................................................................................................

vkjs[k esa o`Ùk efgyk;sa o oxZ iq:"k gS
vkiwfjr o`Ùk o oxZ çHkkfor O;f"V;k¡ gS]
[kkyh o`Ùk rFkk oxZ lkekU; O;f"V;k¡ gSA

fp=k 23.6 oa'kkoyh vkjs[k
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tuu ,oa vkuqoaf'kdh

vkius D;k lh[kk

 izkd~ ,sfrgkfld dky ls ekuo esa ;g tkuus dh mRlqdrk Fkh fd y{k.k oa'kkxr dSls
gksrh gSA

 i'kqvksa dks ikyrw cuk;k tkuk rFkk pkoy] xsagw] eDdk] [ktwj dh [ksrh ds 5000 bZ-iw- ls Hkh
igys ds çek.k feyrs gSaA

 vkèkqfud vkuqoaf'kdh es.My ds oa'kkxfr ds Lohdkj fd;s tkus ds i'pkr çkjaHk gqbZ] blds
rqjUr i'pkr~ ;g LiIV gks x;k fd thu vkuqoaf'kd y{k.kksa ds okgd gSa vkSj os Øksekslkseksa
(xq.klw=kksa) esa fLFkr gksrs gSa] thuksa dk mRifjorZu Hkh Kkr gqvkA

 fiNys 50-60 lky dh vof/ vkf.od vkuqoaf'kdh dk ;qx jgk gS tc ;g lqfuf'pr gqvk
fd DNA ,d vkuqoaf'kd inkFkZ gS vkSj dksf'kdk esa DNA çfrÑfr;u dh fØ;kfof/ ,oa
çksVhu la'ys"k.k ds jpukra=k dh [kkst gqbZA

 fiNys dqN o"kksZa esa vusdksa rduhdsa tSls rDNA izkS|ksfxdh] DNA fiQaxjfçafVax çLrqr dh
x;h gSaA

 thu Dyksfuax dk rkRi;Z iqu;ksZxt DNA çkS|ksfxdh dh lgk;rk ls cSDVhfj;k ds ,d Dyksu
esa ok¡fNr thuksa dks mRiUu fd;k tkuk rFkk muds ifjj{k.k ls gSA thu cSad og fof/ gS ftlesa
fofHkUu ok¡fNr ckg~; thu (mnkgj.k ekuoksa ds thu) ds okgd cSDVhfj;k ds dbZ Dyksuksa dks
Hkfo"; esa ç;ksx fd;s tkus ds fy;s ifjjf{kr fd;s tkrs gSaA

 vkuqoaf'kd vfHk;kaf=kdh dks iqu;ksZxt DNA çkS|ksfxdh Hkh dgk tkrk gSA fofHkUu
cSDVhfj;k ls fof'k"V ,UMksU;wfDy,t (endonuclease) ds ç;ksx }kjk thu dks dkV
fy;k tkrk gSA (vFkkZr~ ,d tho ds DNA v.kqvksa ls fo'ksi DNA vuqØeksa dks dkVrs
gS) vkSj leku vuqØeksa dks IykfTeMksa esa ls dkVrh gSA ckg~; DNA dks IykfTeM ls
tksM+k tkrk gS vkSj ckg~; DNA&;qDr IykfTeM dks iks"kh cSDVhfj;e esa çfo"V djkdj
,d tkok.kqt Dyksu cuk;k tkrk gSA

 vkuqoaf'kd vfHk;kaf=kdh thu ykbczsjh] thu fpfdRlk ,oa vkuqoaf'kd :i ls ifjofrZr thoksa
dks mRiUu djus ds fy;s ykHknk;d gSA

 vkuqoaf'kd :i ls #ikUrfjr thoksa dks ikjthuh Hkh dgk tkrk gSA ikjthuh thok.kq] ikni rFkk
izk.kh viuh thuh lajpuk esa nwljs çdkj ds thoksa ds thu ;k thuksa dks ogu djrs gS] ikjthuh
cSDVhfj;k èkkrqd"kZ.k ,oa çnw"kd vi?kVu esa ç;ksx fd;s tkrs gSaA ikjthuh ikni 'kkduk'kh o
ihM+d tho vojksèkh gksrs gSa] ikjthuh tho vkdkj  es  vis{kkÑr  cMs+ gksrs gS o ikjthuh
cdjh ekuo thu dk ogu dj ldrh gS tks blds nwèk esa ,d fof'kIV çksVhu ds ekspu gksus
ds fy;s mÙkjnk;h gksrk gSA

 PCR ;k ikWfyejst psu fj,D'ku (ikWfyejst Jà[kyk vfHkfØ;k) esa izkIr DNA dh NksVh
ek=kk ls vusdksa çfrfyfi;¡k cukus dh rduhd gSA
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tuu ,oa vkuqoaf'kdh DNA fiQaxjfçafVax ,d O;fDr fo'ksi ds DNA dh igpku djus dh rduhd gSA ;g
oSKkfud fofèk vijkèk dh tk¡p ,oa vlyh vijkèkh dh igpku djus dh rduhd gSA

 thuksfedh (thuksfeDl) ,d tho esa ik;s tkus okys thuksa ds iwjs leqPp; dk fo'ysi.k gS]
thuksa dk lEiw.kZ leqPp; thukse dgykrk gSA

 vkuqoaf'kd ijke'kZ & ,d fo'ks"kK }kjk ,d vtUes cPps esa vkuqoaf'kd fodkjksa dh laHkkouk
ds fo"k; esa nh x;h lykgA

ikBkUr ç'u

1. vkuqoaf'kdh ds bfrgkl esa rhu egkdYiksa ds uke crk;saA

2- thu Dyksfuax dks ifjHkkf"kr djsA thu cSad dh mi;ksfxrk D;k gS\

3- iqu;ksZxt thu rduhd ds fofHkUu pj.k n'kkZ;saA

4- vkuqoaf'kd vfHk;kaf=kdh ds D;k ykHk gSa\

5- ikjthuh D;k gS\ ikjthuh thok.kq] ikni ,oa izk.kh ds mnkgj.k nhft,A

6- thuksfedh (thuksfeDl) dks ifjHkkf"kr dhft,A

7- oa'kkoyh vkjs[k cukb, vkSj bldh O;k[;k dhft,A

8- vkuqoaf'kd ijke'kZ D;k gS vkSj bldh D;k mi;ksfxrk gS\

ikBxr ç'uksa ds mÙkj

24.1 1. vkuqoaf'kd vfHk;kaf=kdh ;k iqu;ksZxt DNA çkS|ksfxdh] thu Dyksfuax] DNA
fiQxjfçafVax (dksbZ nks)

2. ,d fo'ks"k thu dh dbZ ,d leku çfrfyfi;¡k rS;kj djus dh rduhd

3- ,d euq"; ;k fdlh vU; tho ds lHkh thuksa dk laxzg ;k fofHkUu thok.kqt Dyksuksa
ds thu

24.2 1. vkuqoaf'kd vfHk;kaf=kdh

2. fofHkUu çtkfr;ksa ds DNA [k.Mksa dks vkil es tksM+uk

3. IykfTeM cSDVhfj;k esa ik;s tkus okys DNA dk ,d vyx NYykauqek [k.M gksrk
gSA ;g fo'ks"k tho ls okafNr thu dks cSDVhfj;k rd ys tkus dk dk;Z djrk gSA

24.3 1. ikjthuh iQly tSls Bt iQlysa dhVukf'k;ksa ds iz;ksx dh vko';drk dks de dj
nsrh gSa D;ksafd ;s dhVuk'kh ekuo vkSj izkf.k;ksa ds fy, fo"kkyq gSaA

2. 'kqdkvksa ds dkj.k fd (i) BT iQlysa izfrjks/ mRiUu djrh gSa (ii) Bt iQlyksa dks
[kkusokyh vy{;h iztkfr ej ldrh gS (iii) vfr&vir`.kksa dks mRiknu
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tuu ,oa vkuqoaf'kdh 3. Bt iQlyksa }kjk mRiUu dksbZ izksVhu tc ihM+dksa ds vke esa izos'k djrh gS rks
vkfo"kkyqrk ;k fo"kkoru ds dkj.k ihM+d dks ekj nsrh gSA

4. tSopkS;Z

5. 1970

6. 20 o"kZ

24.4 1. ,d tho ds thu ds iwjs leqPp; ds fy;s lkewfgd 'kCn

2. ,d  tho  ds  DNA  esa  thuksa ds fo'ysi.k dk foKku ftlesa çR;sd thu dks
blds dk;Z ls lac¼ djrs gSaA

3. nks"kiw.kZ thuksa dh igpku esa lgk;rk djrs gSa rkfd thu fpfdRlk }kjk muesa lqèkkj
fdk tk ldsA

4. pw¡fd ijke'kZd dks vxyh ih<+h esa gksus okys vuqoaf'kd fodkjksa dh laHkkouk ds
ckjs esa lykg nsuk gSA
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i;kZoj.k ,oa LokLF;

ikB 25. ikfjfLFkfrdh ds fl¼kUr

ikB 26. izkÑfrd lalkèkuksa dk iz;ksx ,oa laj{k.k

ikB 27. iznw"k.k

ikB 28. iks"k.k vkSj LokLF;

ikB 29. dqN lkekU; ekuo jksx




