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!= kl/ro

hLj hGt' / jf]6lj?jf  / ltgLx?af6
k|fKt x'g] tTjx?nfO{ ;b'kof]u ug]{] dfgj
lxtsf/L k|ljlwnfO{ g} "h}ljs k|ljlw jf
afof]6]Sgf]nf]hL (Biotechnology)" elgG5 .
o; k|ljlwsf] ;xfotfn] ;"Id lhjf0f', af]6–
lj?jf / hgfj/x?sf] ;b\–u'0fdf j[l4 Nofpg
;lsG5 . j+zfg'ut ljljwtfaf6 /fd|f]–/fd|f]
jzf+0f'x? (u'0fx?) OR5fOPsf k|f0fLdf ;dfj]z
u/L dfgj hutsf] sNof0f ug'{ o;sf] d"n
nIo xf] . j+zf0f' ;DalGw kof{Kt 1fg / o;sf]
;b'kof]u ug]{ Ifdtf g} cfw'lgs h}ljsk|ljlwsf]
d"ne"t cfwf/ xf] . cul:tg dxGt u|]uf]/ hf]xfg
d]08n (Gregor Johan Mendel) n] cfkm'n]
u/]sf] cf0f'j+lzs cWoogsf] glthfsf] cfwf/df
hgg\zf:q -Genetics) ;DalGw l;4fGtx?
!( ;f}+ ztfAbLdf k|ltkflbt u/]sf lyP .
ljutdf o;} l;4fGtsf cfwf/df al9 pTkfbg
zlQm ePsf dWod prfOsf ux'F / wfg jfnLsf
hftx? lgsfnLof] h;n] o; hutnfO{
ef]sd/Laf6 arfof] . o;nfO{ O{ltxf;df "xl/t
qmflGt (Green Revolution)" sf] gfdaf6
lrlgG5 .

cfw'lgs h}ljsk|ljlwh}ljsk|ljlwh}ljsk|ljlwh}ljsk|ljlwh}ljsk|ljlwsf ] ;xof ]un]
kf}/f0fLs tyf ;fwf/0f lrlsT;f k|ljlwaf6
lgsf] kfg{ g;s]sf /f]ux?nfO{ klg lgd"{n
kfg{ ;lsg] ePsf] 5 . h}ljsk|ljlw ljleGg
a}1flgs–k|ljlwx?sf] cGt/ ;DaGwn] ag]sf]
xf] . Jofjxfl/s?kdf, h}ljs k|ljlw eg]sf]
hLj lj1fgnfO{ cfly{s jf dfgjLo kmfObfsf
nflu ckgfOg] k|ljlw eGg] a'lemG5 .

k|ljlw hfFr ug]{ cd]/LsL sfof{no (U.S.
Office of Technology Assessment) n]
h}ljs k|ljlwnfO{ kl/eflift u/] cg';f/ "Tof]
k|ljlw h;n] hLljt k|f0fLx? Jff To;sf
j+zf0f'x?nfO{ k|of]u u/]/ jf]6 lj?jf jf
kz'x?nfO{ ;'wf/L jf vf; k|of]hgsf nflu
;"Id hLjf0f'x?sf] ljsf; u/L pTkfbg agfpg]
jf ;'wfg]{ sfo{ u5{ ." Hf}ljs k|ljlwnfO{ h'g
lsl;dn] kl/eflift u/] tfklg o;sf] d"n
lgrf]8 eg] ;"Id hLjf0f', hLj–hGt', af]6–lj?jf
cflb / tLgsf sf]ifx? / /;fbL (Enzyme)
Zn]if0f cflbsf] ;xL pkof]u ug'{ xf] .

of] k|ljlw dflg;n] cGhfgdf g} ztfAbLcf}+
cuf8Lb]lv k|of]udf NofO;s]sf lyP . ;"Id
hLjf0f'x?sf] k|of]u u/]/ kfp/f]6L, /S;L agfpg]
-lrq g+=–!_, af]6–lj?jf / hgfj/x?sf] u'0fdf
kl/dfh{g ug]{ h:tf sfo{x? klxn]b]lv g}
rlncfO/x]sf] 5 . nueu ^))) O{=k"= dfgj
;Eotfsf] k|f/De;Fu} dfgjx?n] /S;L lkpg],
drf{ xfn]/ agfPsf] kfp/f]6L vfg] h:tf
k/Dk/fut h}ljs k|ljlwsf] pkof]u ub}{ cfPsf
5g\ . !& cf } + ztfAbLdf Pg\6f ]g jf ]g
lnljgx"s\sf] ;"Id hLjx?nfO{ cWoog ug{
;lsg] ;"Idbz{s oGqsf] cfljisf/n]
j}1flgsx?nfO{ j+zf0f'ut cWoog ug{ Hofb}
g} ;lhnf] kf/]sf]5 . ;g\ !*%& / !*&^ sf]
aLrdf h}ljsk|ljlwsf cu|h dflgg] n'O{;\
kf:r/n] ;"Id hLjx?df ljleGg kbfy{x?nfO{
s'xfpg ;Sg] Ifdtf cyjf lsl0js/0f Ifdtf
(Fermentation Ability) af/] hfgsf/L
u/fPsf lyP . !( cf}+ ztfAbLsf] k|f/De b]lv
g} ;"Id lsl0js/0f k|lqmofåf/f Oyfgf]n

(Ethanol), Pl;l6s cDn (Acetic Acid),
Jo"6fgf]n (Butanol) sf] pTkfbg, kmf]xf]/–
kfgLsf] z'l4s/0f ug'{ h:tf v'nf lsl0js/0f
k|lqmofsf] z'?jft ePsf] lyof] . ;g\ !($)
lt/ rflxF ls6f0f'/lxt h}ljs k|ljlw rngdf
cfof ]  h;df OlGhlgol/Ësf ] hl6n
k|ljlwx?sf] k|of]u ;'? eof] . o; k|ljlw
dfkm{t ;"Id hLjx?sf] clws dfqfdf v]tL
ul/of] – lhjf0f' k|lt/f]ws (Antibiotics),
Pldgf] cDn (Amino Acid), h}ljs cDn
(Organic Acid), /;flb, :6]/f‘O{8 (Steroid),
vf]k (Vaccine) cflbx? h:tf ljleGg
lsl;dsf /;fogx?df ljBdfg clxts/
;"Id lhjf0f'x?nfO{ 5fGg] k|ljlw k|of]u u/L
z'l4s/0f ug{ yflnof] .

* 8f= ljGb]Zj/ k|;fb ;fx g]kfn s[lif cg';Gwfg kl/ifb\, afof]6]Sgf]nf]hL o'lg6, v'dn6f/df sfo{/t x'g'x'G5 .

8f= ljGb]Zj/ k|;fb ;fx*

lrq g+= –!M k/Dk/fut h}ljs k|ljlwsf] Ps gd"gf
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h}ljs k|ljlwdf cfw'lgstf ;g\ !(&) sf]
aLr b]lv ;g\ !(*) sf] k|f/De;Dddf ePsf]
xf] . o;} a]nf j}1flgsx?af6 k|f0fLx?sf]
cfg'j+zLo agf}6 (Genetic Constitution) df
x]/km]/ ug]{ gofF k|ljlwsf] yfngL eof] . o;
"cfg 'j + lzs OlGhlgol/Ë  (Genetic
Engineering)" k|ljlwn] ;a} k/Dk/fut
s[lqd h]}ljs k|ljlwsf If]qx?df ulx/f] k|efj
kf/]sf] 5 . lrlsT;f jf s[lif jf d"ntM h;df
k/Dk/fut s[lqd k|hgg k|ljlwx?sf] pkof]u
ug{ gldNg] If]qx?df o; k|ljlwn] cfˆgf]
pkof]lutfnfO{ dxTjk"0f{ k|dfl0ft u/]sf] 5 .
k'ghf]{8 l8cS;L /fOjf] Go"lSns Pl;8  -
l/slDjg}G6 l8=Pg=P=_  (Recombinant
Deoxyribonucleic Acid) k | lj lw /
jfg:klts hLj b|Josf] ;ld>0f (Protoplast
Fusion) h:tf cfw'lgs k|ljlwx?sf]
pkof]un] h}ljs k|ljlwsf] jf:tljstfnfO{ emg
alnof] kfl/lbPsf] 5 . eljiodf o; cfw'lgs
h}ljs k|ljlw4f/f gofF cf}ifwL pTkfbg ug{
;xfos cfg 'j + lzs lrlsT;f (Gene
Therapy) sf] ;xof]uaf6 lgsf] x'g g;s]sf
/f]ux? klg lgd"{n ug]{, kf]l;nf] / :jflbi6
vfBkbfy{ pTkfbg ug]{, / ;'/lIft ljiffbL,
jftfj/0f ;'/Iff ug]{ k|ljlw / phf{sf] gofF
;|f]t pTvgg\ ug]{ sfo{df 7"nf] of]ubfg k|fKt
x'g]5 .

cf}iflw , vfBfGg, jftfj/0f, pBf]u
cflbaf6 pTkflbt k4fy{x?sf] u'0f:t/ dfkg
ug{df h}ljs k|ljlwsf] cxd\ e"ldsf] /x]sf]
5 . o;sf ;fy} pGgt hftsf ljlzi6 u'0fo'Qm
ljp–ljhg tyf hgfj/x? pTkfbg ug{,
jftfj/0f ;xfos h}ljs ljiffbLsf] pTkfbg
/ k|of]u ug{, vlgh kbfy{sf] pTvgg ug{
nufot cGo ;Djl Gwt a }1f lgs
cg';GwfgfTds tyf k|of]ufTds If]qx?df o;
h}ljs k|ljlwsf] lgs} g} dxTj /x]sf] 5 .

@= h}ljs k|ljlwsf ljleGg
cª\ux?

s_ /Qm h } ljs k | lj lw s_ /Qm h } ljs k | lj lw s_ /Qm h } ljs k | lj lw s_ /Qm h } ljs k | lj lw s_ /Qm h } ljs k | lj lw (Red
Biotechnology):  of] k|ljlw lrlsT;f;Fu
;DalGwt 5 / k|ltj:t' (Antibody) agfpg,
k|f0fLx?sf] ;+/rgf tof/ ug{, cfg'j+zLo
lrlsT;fsf] dfWodaf6 j+zf0f';Fu ;DalGwt
/f]usf] pkrf/ ug{ cflbdf pkof]u ul/G5 .

v_ xl/t h}ljs k | ljlw v_ xl/t h}ljs k | ljlw v_ xl/t h}ljs k | ljlw v_ xl/t h}ljs k | ljlw v_ xl/t h}ljs k | ljlw (Green
Biotechnology): s[lif If]q tyf cGo

jf]6lj?jf ;DaGwL sfo{sf] nflu k|of]u
ul/G5 . ;"Id jg:klts j+zj[l4 k|ljlw
(Micropropagation) af6 lj?jfx? 5fGg]
/ u[xl:ts/0f ug]{, jftfj/0fLo tyf h}ljs
k|lts"n cj:yfdf klg x'g ;Sg] hft jf
j0f{zª\s/sf] ljsf; ug]{ sfo{sf] nflu pkof]u
ul/G5 .

u_ lgnf ]  h } ljs k | lj lw u_ lgnf ]  h } ljs k | lj lw u_ lgnf ]  h } ljs k | lj lw u_ lgnf ]  h } ljs k | lj lw u_ lgnf ]  h } ljs k | lj lw (Blue
Biotechnology): ;d'lb| / hnr/ ljsf;
;DalGw sfo{sf] nflu k|of]u ul/G5 .

3_ :j ]t h } ljs k | lj lw3_ :j ]t h } ljs k | lj lw3_ :j ]t h } ljs k | lj lw3_ :j ]t h } ljs k | lj lw3_ :j ]t h } ljs k | lj lw  (White
Biotechnology) M M M M M b"w / b"waf6 pTkflbt
vfg]s'/fx?sf] u'0f / dfqf a9fpg] sfo{sf]
nflu k|of]u ul/G5 .

#= h}ljs k|ljlwsf pkof]u tyf
dxTjx?

#=! jg:klts h}ljs k|ljlw#=! jg:klts h}ljs k|ljlw#=! jg:klts h}ljs k|ljlw#=! jg:klts h}ljs k|ljlw#=! jg:klts h}ljs k|ljlw

o; af6 Ps jf PseGbf a9L j+zf0f'x?sf]
x]/km]/ u/]/ ljleGgjfnLx?df cTolws
pTkfbg zlQm ePsf] pGgt hftx?sf] ljsf;
ug{ ;lsG5 .

h}ljsk|ljlwsf] pkof]uaf6 Ps jf Ps

eGbf a9L j+zf0f'x?sf] ;f6km]/ u/]/ u'0ffTds
;'wf/ u/L cem j9L u'0fo'Qm agfO{Psf 5g\ .
lj=6L= skf;, -lrq g+=-@_, d]jf -lrq g+=–#_,
;'gf}nf] wfg -lrq g+=–$_, ds} cflb HjnGt
pbfx/0fx? 5g\ .

k|lts"n jftfj/0fLo cj:yfdf x'g ;Sg]
afnLsf hftx?sf] ljsf; klg ul/Psf]5  .
sltko afnLx?sf :yfgLo jf h+unL hftdf
hLjf0f' jf jftfj/0fsf] k|lts"n k|efjaf6 afFRg
;Sg] j+zf0f'x? kfOG5g\ . v8]/L jf df6f]sf]
g"gLnf]kgf ;xg ug{ ;Sg] j+zf0f'x?sf] vf]lh
u/]/ j0f{zª\s/ hftx? agfpg ;kmn ePsf
5g\ . To;}ul/ ljiff0f' (Virus) tyf 9';L
(Fungus) k|lt/f]wfTds wfg agfO{Psf 5g\ .
df6f ]df kfO{g] afl;n;\ y'/ ]GhLPg\l;;\
(Bacillus thurengiencis) gfds hLjf0f'
(Bacteria) af6 Ps j+zf0f' skf;sf] l8=Pg=P=df
k|lt:yfkg u/L lj=6L= skf; (Bt-cotton)
gfds ls6 k|lt/f]wfTds skf; agfOPsf 5g\
-lrq g+= –@_ . o:tf s}of}+ pbfx/0fx? 5g\ .

#=!=!#=!=!#=!=!#=!=!#=!=! vfBfGgdf pTkfbg,vfBfGgdf pTkfbg,vfBfGgdf pTkfbg,vfBfGgdf pTkfbg,vfBfGgdf pTkfbg, kf}li6stf,kf}li6stf,kf}li6stf,kf}li6stf,kf}li6stf,
:jfb / agf}6nfO{ ;'b[9 agfpg M:jfb / agf}6nfO{ ;'b[9 agfpg M:jfb / agf}6nfO{ ;'b[9 agfpg M:jfb / agf}6nfO{ ;'b[9 agfpg M:jfb / agf}6nfO{ ;'b[9 agfpg M

vfgfdf ePsf] u'0fnfO{ kl/dflh{t ug{
k|f]l6g (Protein) h:tf kf}li6s tTjnfO{
a9fpg ;lsG5 . bnxg tyf cGg afnLdf
x'g] k|f]l6gx?sf] dfqfnfO{ kl/dflh{t ul/ dfgj
z/L/nfO{ rflxg] ;Gt'lnt ef]hgnfO{ cfjZos
Pldgf] cDndf kl/dfh{g ug{ Joj:yf ldnfpg
;lsG5 . o;sf] nflu ;jf]{td gd'gfsf ?kdf
k|f]km];/åo OGuf] kf]l6«s'; (Prof. Ingo
Potrikus) / lk6/ a]o/ (Prof. Peter Beyer)
sf ;d"xn] ljsf; u/]sf ;'gf}nf] wfg (Golden
Rice) -lrq g+=–$_ nfO{ lng ;lsG5 h;df
df6f]df kfOg] hLjf0f' / ds}af6 qmdzM Ps /
b'O{ j+zf0f'x? wfgdf k|lt:yfkg u/L la6f–
Sof/f]6Lg pTkfbg x'g ;Sg] wfg agfPsf
5g\ . pQm wfgsf] k|of]uaf6 ul/asf] ef]hgdf
x'g] le6fldg–P (Vitamin-A) sf] sdL k'/f
ug{ ;lsg] ePsf] 5 .

To;}ul/ kmnkm"n tyf t/sf/Lx?nfO{ af]6
lj?jfd} kfs]/ nfdf] ;do;Dd glau|L pkef]Qmf
;dIf k'lu;s]/ klg ;Gtf]if hgs hLljt sfn
(Shelf-life) sfod /fVg ;lsg] ePsf] 5 .
uf]ne]8fdf l9nf kfSg] a+zf0f' /fvL klxnf]
j+zf0f' kl/jlt{t vfB k4fy{ (Genetically
Modified Food Product) sf ?kdf
lgsflnPsf] xf] . OG8f]g]l;of, dn]l;of,

lrq g+=–@M cfg'j+lzs k|lqmofåf/f k|;fl/t lj=6L= skf;

lrq g++=–#M cfg'j+zLo k|lqmofåf/f k|;fl/t d]jf
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yfONof08, lkmlnlkG;\, lePt\gfd nufotsf
b]zx?df l9nf] kfSg] d]jf agfpg gf]l6ª\3d\
(Nottingham) / h ]g ]sf (Jeneca)
ljZjljBfnox?sf] ljr ;xsfo{df cg';Gwfg
hf/L 5 .

#=!=@  jg:klts ;"IdfË j+zj[l4#=!=@  jg:klts ;"IdfË j+zj[l4#=!=@  jg:klts ;"IdfË j+zj[l4#=!=@  jg:klts ;"IdfË j+zj[l4#=!=@  jg:klts ;"IdfË j+zj[l4
(Micropropagation)

jf]6lj?jfsf ;–;fgf sf]lknfx?af6 k"0f{
?ksf] la?jf lgsfNg] k|ljlwnfO{ jfg:kltsjfg:kltsjfg:kltsjfg:kltsjfg:klts
;"IdfË j+zj[l4 k|ljlw;"IdfË j+zj[l4 k|ljlw;"IdfË j+zj[l4 k|ljlw;"IdfË j+zj[l4 k|ljlw;"IdfË j+zj[l4 k|ljlw elgG5 . o:tf
sf]lknfx?nfO{ ;|f]tfË (explant)  elgG5 .
logLx?nfO{ k|of]uzfnf leq ls6f0f'/lxt
s[lqd vfB ;|f]t (sterile media) df pdf/L
To;af6 cfPsf] j]gf{nfO{ b/Lnf] agfpg df6f]df
;f/L lzzf 3/df x'sf{O{  v]tdf /f]lkG5 -lrq
g+= -%_  . p2]Zo cg';f/ s'g} klg la?jfsf]
ljleGg cËx? h:tf]sL a[4L eO/x]sf] 6';f
(Apical shoot), ;xfos sf]lknf (Auxillary
bud), kft (Leaf), cfFVnf (Node) cflb lng
;lsG5 .

kl/If0f u/L /fd|f] k|ltkmn lbg] s'g} klg
c+ux?nfO{ ;|f]tfËsf] ?kdf k|of]u ug{
;lsG5 .

jg:klts ;"IdfË j+zj[l4 k|ljlwsfjg:klts ;"IdfË j+zj[l4 k|ljlwsfjg:klts ;"IdfË j+zj[l4 k|ljlwsfjg:klts ;"IdfË j+zj[l4 k|ljlwsfjg:klts ;"IdfË j+zj[l4 k|ljlwsf
kmfObfx?kmfObfx?kmfObfx?kmfObfx?kmfObfx?:

!_ pGgthftsf] k|lt?kx?af6 (Clone)
5f]6f] ;dodf w]/} pTkfbg ug{ ;lsg] .

@_ lg/f ]uL / k |hgg k | lqmofaf6
pTkflbt(sexually derived) j0f{zª\s/

(hybrid) sf] a[l4 tyf pTkfbg ug{ ;lsg] .

#_ a]df};dL la?jfx?sf] pTkfbg / To;sf]
;~ro ug'{sf ;fy} hgg b|Jo (germplasm)
sf] klg ;~ro ug{ ;lsg] .

$_ cTolws af]6–lj?jfx? ;fg{ ;lhnf]
x'g] .

%_ ;fgf] 7fpFdf klg of] k|ljlwåf/f k|;f/0f
ug{ ;lsg] .

^_ l8Dafzo / k/fusf]if ;Zn]if0f k|ljlw
(Ovary and Anther culture) åf/f pTkflbt

x‘fKnf]O{8 (Haploid) x?sf] a[l4 ug{ ;lsg] .

ljutsf s]xL jif{ b]vL g]kfn s[lif
cg';Gwfg kl/ifb\ (Nepal Agricultural
Research Council, NARC) cGtu{tsf] cfn'
jfnL cg';Gwfg sfo{qmd, v'dn6f/n] ]
jg:klts ;"Idfª\s j+z a[l4 k|ljlwåf/f
k|of]uzfnfdf b]lv xl/t u[x ;Dddf (Green
house) ljiff0f' /lxt cfn'sf] k|f/lDes d"n
lap (Prebasic seed) x?sf] pTkfbg ub}{
cfPsf] 5 . o;sf ;fy} g]kfn s[lif cg';Gwfg
kl/ifb\ cGtu{t gofF :yflkt h}ljs k|ljlw
OsfO{, v'dn6f/, nlntk'/n] k/fusf]if tyf
l8Dafzo k|ljlw, kf]lnd/]h r]g l/ofS;g
(Polymerase Chain Reaction, PCR) k|ljlw,
cNk, dWod tyf bL3{sfnLg hgg b|Jo ;+/If0f
(Germplasm conservation) / lgbfgfTds
;'lawfx? (Diagnostic Facilities) :yfkgf
u/L cg';GwfgfTds sfo{ ub}{ cfPsf 5g\ .

#=@  kz'hGo h}ljs k|ljlw #=@  kz'hGo h}ljs k|ljlw #=@  kz'hGo h}ljs k|ljlw #=@  kz'hGo h}ljs k|ljlw #=@  kz'hGo h}ljs k|ljlw (Animal
Biotechnology)

ufO{j:t', j+u'/, e]8f–afv|f, s'v'/f tyf
df5f cflb h:tf kz'hGo h}ljs k|ljlwsf
;|f]tx? x'g\ . logLx?n] ljZjsf] clwsf+z
vfgfdf kz'hGo k|f]l6g ;|f]tsf pTkfbgsf]
If]qnfO{ cf]u6]sf 5g\ . ljsl;t d'n'sx?df
kz'kfngdf klg h}ljs k|ljlw ckgfP/ yf]/}
>daf6 w]/} nfe lng ;lsPsf] 5 . e|"0f ;'wf/

lrq g+=–$M ;fwf/0f / ;''gf}nf] wfgsf] rfdn

;fwf/0f                                   ;'gf}nf];fwf/0f                                   ;'gf}nf];fwf/0f                                   ;'gf}nf];fwf/0f                                   ;'gf}nf];fwf/0f                                   ;'gf}nf]

lrq g+=–%M jfg:klts ;"IdfË j+za[4L k|lqmof
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k|lqmof (Embryo manipulation), j+zf0f' ;fg]{
k|lqmof (Gene Transfer), hLjf0f' k|lt/f]ws,
vf]kx? (Vaccine), xdf]{g cflbsf] k|of]uaf6
pk/f]Qm cfjZostf k'/f ug{ ;Dej ePsf]
xf] . of] k|ljlwsf] ;xfotfn] OR5fg';f/sf]
j+zf0f ' ;f/L jf grflxg]nfO{ x6fO{ jf
clqmofzLn agfO{  pGgt hftsf] hLj hGt'
klg agfpg ;lsg] ePsf] 5 . o;/L hGd]sf
hgfj/nfO{ j+zf0f' k|;fl/t kz' (Transgenic
animal) elgG5 eg] ;f] k|ljlwnfO{ k'g{;+/lrt
l8=Pg=P= k|ljlw (Recombinant DNA
technology) elgG5 . a}1flgs b[li6sf]0fn]
ljsl;t /fi6«x?n] w]/} dfqfdf dfgj z/L/nfO{
rflxg] k|f ]l6gx? o:tf j+zf0f' k|;fl/t
kz'x?sf] cG8f, b"w / /utaf6 k|fKt ug{
;lsg] s'/f atfPsf 5g\ . s'g} hgfj/sf]
zl//sf] ;fwf/0f efuaf6 lnOPsf] sf]if
(Somatic cell) sf] hLj ljGb"\af6 pQm
hgfj/sf ] ax ' ;b[zLox?  (multiple
identical) pTkfbg ug{ ;lsg' o; kz' h}ljs
k|ljlwsf] csf]{ dxTjk"0f{ kmfObf xf] . o;/L
hGdfOPsf hgfj/x?nfO{ k|lt?k klg
elgG5 .

:sF6Nof08sf] /f]hlng cg';Gwfg ;+:yfn]
(Roslin Research Institute) o; j+zf0f'ut
OlGhlgol/Ë k|ljlw ckgfP/ ;+;f/d} ;j{k|yd
"8fFnL (Dolly)" gfds e]8fsf] k|lt?k lgdf0f{
ug{ ;kmn ePsf] xf] -lrq g++=-^_ . o;
k|ljlwaf6 pGgt hftsf kz'x? al9 pTkfbg
u/L vfBfGg k'/f ug'{sf ;fy} lrlsT;f If]qdf
pkof]uL x'g] j:t'x? h:t} b"wdf k|f]l6gsf]
dfqf, sn]hf], d'6', d[uf}nf cflbsf] k|lt:yfkg
h:tf dfgj lxtsf/L sfo{ ug{ ;lsG5 . xfn
@) ljleGg kz'x? -df5f, lj/fnf], ufO{–uf]?,
xl/0f, d[u, s's'/ km]/]6 (Ferret), kmns'xfpg]
lemFuf, afv|f, uf}/L ufO{, 3f]8f, ;fgf] d';f
(mice), df}̂ nf]g (Mouflon), vRr/, ;'Fu'/sf]
kf7f], v/fof], 7"nf] v}/f] d";f (Rat), afFb/,
e]8f, e}F;L / AjfF;f]_ df k|lt?k lgsfNg ;lsg]
k|ljlw ;kmn eO{ ;s]sf 5g\ .

ljif]z1x?sf] egfO{ 5 .

;g\ @))!, h'g, ;Dddf ;+;f/e/L %))
eGbf a9L ?U0ff]krf/Lo j+zf0f' lrlsT;f
(Clinical gene Therapy) sf] kl/If0f ePsf]
5 / To;df klg &* k|ltzt ;+o'Qm /fHo
cd]l/sfdf / !* k|ltzt o"/f]kdf ePsf]
tYofª\sn] b]vfPsf] 5 . ljleGg y/Lsf ca{'b
/f]u / ax'j+zf0f'ut /f]ux?df o; kl/If0fsf]
Wofg s]lGb|t /x]sf] lyof] .

xfn} z/L/df k|lt/Iffsf] sdLaf6 x'g]
eofgs ax'/f ]u  (Severe Combined
immunodeficiency disorder "SCID" ) n]
u | l;t b 'O {  a fnsx?nfO {  j +zf0 f 'ut
OlGhlgol/Ëåf/f pTkflbt sf]ifx? k|lt:yfkg
u/L pkrf/ ul/Psf] 5 -lrq g+=–*_ .

j+zf0f'ut lrlsT;fnfO{ b'O{ tl/sfaf6
k|of]u u/]/ pknlAw xfl;n ug{ ;lsG5 .
;|f]tfËsf] lx;fan] zl//sf] ;fwf/0f efuaf6
lnOPsf] sf]ifLo j+zf0f' lrlsT;f (Somatic
gene Therapy) h;df j+z/; (Genome)
kl/jt{g eP tfklg k|hgg k|lqmof dfkm{t\ gofF
k':tfdf hfg ;Sb}g / hgg j+zf0f' lrlsT;f
h;df lj/fdLsf] l8Da jf z'qmsL6 sf]ifx?sf]
j+z/;df kl/jt{g NofP/ gofF k':tfdf ;'wf/
ug{ ;lsG5 . o;/L of] k|ljlwsf k|d'v b'O{
ljefux? – hLj–aflx/ (Ex-vivo) / hLj–
leq (In-vivo) x'g\ .

hLj aflx/ hLj aflx/ hLj aflx/ hLj aflx/ hLj aflx/ (Ex-vivo)  –  –  –  –  – lj/fdLsf]
z/L/af6 sf]ifx? (/ut jf xf8leq x'g] dHhf)
lems]/ k|of]uzfnfdf nluG5 / To;kl5
ljiff0f'sf] ;xfotfn] cfkm'n] rfx]sf] j+zf0f'
k|lt:yflkt u/L ;f] j+zf0f' lj/fdLsf] j+z/;df
hf]8]kl5 plrt tj/n] sfo{ ;'? ub{5 . clg
;f] sf]if nfO{ k|of]uzfnfdf x'sf{P/ km]/L /ut
gnL dfkmt{ lj/fdLsf] z/L/df k7fO{G5 .

z/L/ leqz/L/ leqz/L/ leqz/L/ leqz/L/ leq (In-vivo) – – – – – z/L/af6 s'g}
klg sf]if lemlsb}g, t/ o; k|ljlwdf k|;f/s
dfkm{t OR5fcg'?ksf] j+zf0f'nfO{ lj/fdLsf] sf]if
leq k'¥ofOG5 .

#=@=@  j+zf0f'ut kl/If0f  #=@=@  j+zf0f'ut kl/If0f  #=@=@  j+zf0f'ut kl/If0f  #=@=@  j+zf0f'ut kl/If0f  #=@=@  j+zf0f'ut kl/If0f  (Genetic
Testing )

o;df k|ToIf?kdf lj/fdLsf] l8=Pg=P=sf]
kl/If0f ul/G5 . of] b'O{ tl/sfaf6 ug{
;lsG5 .

s_ cg';Gwfg stf{n] ;fgf] l8=Pg=P=sf]
6'qmf (probe_ af6 pTkl/jlt{t cg'qmd

# =@ =!  j +zf0 f '  lrlsT;f# =@ =!  j +zf0 f '  lrlsT;f# =@ =!  j +zf0 f '  lrlsT;f# =@ =!  j +zf0 f '  lrlsT;f# =@ =!  j +zf0 f '  lrlsT;f (Gene
Therapy)

;xL 9Ën] sfd ug{ 5f]8]sf j+zf0f'sf]
;§fdf ToxL sfo{ ug]{, gofF j+zf0f' k|lt:yflkt
u/Lg] pkrf/ ljlwnfO{ g} j+zf0f' lrlsT;f
elgG5 -lrq g+=-&_ . o; ljlwåf/f ca{'b /f]u
(cancer) tyf P8\; (AIDS) h:tf eofgs
/f ]ux?sf ] klg pkrf/ ;Dej /x ]sf ]

lrq g+=–^M 8fFnL, k|yd cf0f'j+z ;fl/t e]+8fsf] k|lt?k

lrq g+=–* M /fO; Oefg\ / pgsf] cfdf

lrq g+=-& j+zf0f' lrlsT;f k|lqmof
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(mutant sequence) ;Fu kl/k"/s cg'qmd
(Complementary sequence) lgdf{0f ub{5 .
o;/L s'g} j+zf0f'ut /f]u pTkl/jt{gsf] sf/0fn]
nfu]sf] xf] jf xf]O{g eGg] hfGg ;lsG5 .

v_ To:t} u/L cg';Gwfg stf{n] la/fdL] /
:j:Yo dflg;sf] l8=Pg=P= cg'qmdx?nfO{
bfFh]/ klg j+zfg'ut /f]u nfu]sf] xf] jf xf]O{g
k|dfl0ft ug{  ;lsG5 .

#=@=# j+zf0f 'ut kl/If0f #=@=# j+zf0f 'ut kl/If0f #=@=# j+zf0f 'ut kl/If0f #=@=# j+zf0f 'ut kl/If0f #=@=# j+zf0f 'ut kl/If0f (Genetic
Testing) sf pkof]ux? Msf pkof]ux? Msf pkof]ux? Msf pkof]ux? Msf pkof]ux? M

s_ lnË klxrfg ug{

v_ s'g} s'g} j+zfg'ut /f]ux? nfUg
låkIfLo -dftf-lktf_ j+zf0f'x?sf] cfjZostf
kb{5 . olb Pp6f dfq j+zf0f'sf] pkl:ylt
5 eg] pQm /f]u nfUb}g . sf/0fa; k|hgg\sf]
a]nfdf ;f] j+zf0f'x? z'qmsL6 jf l8Da sf]if
dfkm{t ;dfof]lht eP/ b'O{j6f x'g k'Uof] eg]
/f]u nfUb5 . ctM j+zf0f'ut kl/If0f dfkm{t
/f]usf nflu cfjZos b'O{ dWo] Ps j+zf0f'
ePsf] t/ /f]u gnfu]sf] cfdf jf j'jfsf] kl/If0f
kZrft\ j+z a9fpg] jf ga9fpg]af/] plrt
;Nnfx lng h?/L 5 .

u_ uef{j:yfdf g} j+zf0f'ut /f]ux? kQf
nufpg ;lsG5 .

3_ gjhft lzz'x?df j+zf0f'ut /f]u kQf
nufpg ;lsG5 .

ª_ k"j{–nIf0fx?sf] (Pre–symptomatic_
hfFr u/L eljiodf cfpg ;Sg] j+zf0f'ut
;d:ofaf6 ca{'b /f]u x'g ;Sg] ;Defjgfsf]
eljiojf0fL ug{ ;lsG5 .

r_ nIf0f b]vf k/]sf la/fdLx?df j+zf0f'ut
/f]unfu]sf] 5 ÷5}g k|dfl0ft ug{ ;lsG5  .

5_ cf } F 7 f 5fk jf kl/rofTds
ljlwlj1fgsf] kl/If0f (Forensic identify
testing) cflbdf j+zf0f'ut kl/If0f u/L
ck/fwL (criminal) jf c;nL / gsnL

5'6\ofpg ;Dej x'g uPsf] 5 .

ljsl;t d'n'sx?df o:tf j+zf0f'ut
kl/If0fx? afNosfndf ug]{ k|rng e};s]sf]
5 . o;df z/L/leq pAh]sf hLjf0f'x?n]
e/]sf /]zfbf/ y}nfx? (Cystic fibrosis)
x+l;P sf]if /QmxLgtf /f]u (Sickle Cell
Anaemia) / duh ljlu|g] /f]u jf xg\l6Ë6g;\
l8lhh (Huntingtons’ Disease) h:tf
/f]ux?;Fu ;DalGwt 5g\ . xfn} cfP/ cem
hl6n k|ljlwx? Dffkm{t pTkl/jt{g kl/If0f u/]/
5ftL, uef{zo / cfGb|fsf] ca'{b /f]usf] a]n}df
kl/If0f klg ;Dej eO{;s]sf] 5 .

#=@=$  d"n sf]if af/] cg';Gwfg #=@=$  d"n sf]if af/] cg';Gwfg #=@=$  d"n sf]if af/] cg';Gwfg #=@=$  d"n sf]if af/] cg';Gwfg #=@=$  d"n sf]if af/] cg';Gwfg  (Stem
Cell Research) :

d"n sf]if eGgfn] To:tf k|f/lDes sf]ifx?
x'g\ h;af6     ljleGg k|sf/sf tGt'x? agfpg
;lsG5 -lrq g+=-( / !)_ . k|f/lDes
e|'0fsf]ifx? d"nsf]ifx?sf] d'Vo ;|f]t x'g\ .
d"n sf]ifx?sf] lrlsT;f If]qdf     (Stem cell
therapy) k|of]u la:tf/} k|f/De x'Fb} 5 . xfnsf]
ljZj–ljVoft lrlsT;fdf Ps ca'{b /f]uLsf]]
z/L/df  d"n sf]if     k|Tof/f]k0f x'g uPsf] 5 .
o; lrlsT;fdf d"n sf]ifx?n] /;folgs /
lj ls/0f Lo pkrf/af6 gi6 ePsf
/Qmsf]ifx?nfO{ k'gM lgdf{0f ub{5g\ . oL
sf]ifx?nfO{ z/L/ aflx/ x'sf{P/ OR5fOPsf
tGt'df kl/0ft ug{ ;lsG5 . eljiodf o;
lsl;dsf] cg';Gwfg ;kmn ePdf cNhLOd;{

(Alzheimer’s) / kf ls {g \;f ] lgHd \
(Parkinsonism) gfds /f]ux? lgd"{n kfg{
;lsG5 eGg] s'/fdf ljz]if1x? ljZj:t 5g\ .

;g\ !()& df, /‘f; x}l/;g\ -Ross
Harrison_ gfds a}1flgsn] klxnf] k6s
Eofu'tf]sf] e|'0fsf] :gfo' sf]ifx?nfO{ k|of]u u/]/
"em'l08Psf yf]kf      (Hanging Drop)"
k|lqmof4f/f kz'hGo ljlw z'? u/]sf lyP .
To;sf] nut} c? w]/} :tgwf/L k|f0fLx?sf]
k|of]uzfnf leq ul/g] ljlw (In vitro culture)
dfkm{t x'sf{pg] k|of; ul/of] . ;g\ !($) sf]
cGTolt/ ljiff0f'x?sf] k|of]uaf6 o; ljlw
dfkm{t vf]k lgsfNg yflnPkl5 pQm ljlwsf]
dxTj a}1flgs hutdf cem a9\g yfNof] .
To;} u/L !(%) lt/ kf]lnof]sf] vf]k agfPkl5
kz'hGo sf]if k|ljlwsf] dxTj cem a9\b} uPsf]
5 .

#=@=%  Vff]k #=@=%  Vff]k #=@=%  Vff]k #=@=%  Vff]k #=@=%  Vff]k (Vaccine):

Vff]kn] dfgj z/L/df k|fs[lts ?kn]
ljBdfg /x]sf] k|lt/Iff  k|0ffnL (Immune
system) df /x ]sf ] k | fs [ lts hLjf0f '
k|lt/f]wfTds zlQmnfO{ pQ]lht u/L /f]ux?af6
k|lt/Iff ug{ z/L/nfO{ d2t ub{5 -lrq g+=-
!!_ . d/]sf ;"Id hLjf0f' jf To;sf s]xL
c+z jf hLljt t/ ;/n jf sdhf]/ kfl/Psf
;"Id hLjf0f'x?af6 vf]k tof/ kfl/G5 . vf]k
cg';Gwfgsf] d'Vo nIo /f]u km}lng glbg
k|lt/Iff k|ltlqmof (immune response) tof/

lrq g+=– !) M d"n sf]if ljlwsf] Ps gd"gf

lrq g+=– ( M d"n sf]if
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kfg'{ xf] . dflg;df kf]lnof], bfb'/f cflb h:tf]
c? w]/} /f]ux? vf]ksf] ;xfotfn] lgd'{n
kfl/Psf 5g\ . d/]sf tyf hLpFbf sdhf]/
;"Id hLjf0f'sf] k|of]u u/L vf]k tof/ ubf{ w]/}
;do / d]xgt nfUg'sf] ;fy} o;af6 s'g}a]nf
8/ nfUbf] ;d:of pTkGg x'g ;S5 . t;y{
j+zf0f'ut OlGhlgol/ª / c? cfw'lgs h}ljs
k|ljlwn] ;:tf], ;'/lIft / k|efjsf/L vf]ksf]
lgdf{0f ug{ 6]jf k'¥ofpg vt/gfs j+zf0f'nfO{
vt/f /lxt agfO{ PrcfOle (HIV), zLtHj/,
bfb'/f, s07dfnf /f]u, kf]lnof], hnqf; jf
/]lah (Rabies), x]kf6fOl6;\–la h:tf
k|f0f3fts /f]usf] /f]syfd ug{ vf]k tof/
kfl/Psf] 5 . o:t}u/L ljz]if1x?n]  o;
j+zf0f'ut OlGhlgol/ª k|ljlw4f/f lj/fdLn]
vfg ldNg] vf]kx? klg tof/ kf/]sf 5g\ .
OR5fg';f/ 5flgPsf j+zf0f'nfO{ af]6–lj?jfdf
k|;f/0f u/L ;f] lj?jfnfO{ pQm k|f]l6g
pTkfbg ug{ pTk|]l/t ul/G5 . o:tf] vf]kx?
;'O{n] glbO{ ;f]́ } vfgfsf] ?kdf lng ;lsG5
h;nfO{ vfg ldNg] vf]k elgG5 . o;f] ugf{n]
/f ]uL dflg;n] ;fwf/0ftof :jod\ klg
lrlsT;s jf :jf:YosdL{sf] d2t lagf g} ;f]
vf]k lng ;S5g\ . kf]lnof] lgd"{n kfg{ s]/fdf
;f] vf]k tof/ kfl/Psf] 5 eg] x}hf (Cholera)
cflb emf8f–kvfnf /f]Sg]] vf]k cfn'df -lrq

g+= -!@_ tof/ kfl/Psf] 5 .

# =# cf }B f ] lus h } ljs k | lj lw# =# cf }B f ] lus h } ljs k | lj lw# =# cf }B f ] lus h } ljs k | lj lw# =# cf }B f ] lus h } ljs k | lj lw# =# cf }B f ] lus h } ljs k | lj lw
(Industrial Biotechnology)

g]kfndf clxn] klg ljutsf s]xL
dxTjk"0f{ lsl0js/0f (Formentation) tyf
cf;jg (Distillation) h:tf k|ljlwx?n]
:yfg cf]u6L/x]sf 5g\ . t/ tL ljlwx? 3/]n'
pBf]u tyf 3/fo;L pkef]udf dfq l;ldt
/x]sf] kfO{G5 . o:tf kf}/fl0fs cf}Bf]lus h}ljs
k|ljlwx? (Traditional Approach of
Industrial Biotechnology) nfO{ ;+:yfut
u/L b]zsf] cfly{s cj:yfnfO{ bl/nf] agfpg
;lsG5 . o;sf s]xL pbfx/0fx? tn pNn]v
u/LPsf 5g\ .

• sf]bf]af6 lsl0js/0f / cf;jg u/]/ ljz]if
vfnsf] /S;L agfpg], k/Dk/fut drf{
(Indegeneous yeast) x? k|of]u u/L
zSv/ agfpg] -drf{ agfpg] tl/sf cem
klg uf]Ko 5 _ .

• tf]/L, /fof], d"nf, sfpnL cflbsf xl/of
;fukftx?af6 u'Gb|«'s, l;lGs / l;gfdfnL
h:tf kf}li6s / :jf:Yo aw{s :jflbnf
vfg]s'/fx? agfpg] .

• kmnkm "n tyf xl/of ] ;fukftnfO {
lsl0js/0f k|lqmofaf6 crf/ agfpg] .

• dxL tyf 5'kL{ agfpg] .

h}ljs k|ljlw sfo{df ;+nUg lj1x?af6
cWoog u/fO{ pk/f]Qm ljlwx?nfO{ cem ;'b[9
u/L pTkfbgd'vL agfpg ;DalGwt lgsfosf]
Wofg hfg lgtfGt cfjZos b]lvG5 .

#=$ h}ljsk|lqmof k|ljlw #=$ h}ljsk|lqmof k|ljlw #=$ h}ljsk|lqmof k|ljlw #=$ h}ljsk|lqmof k|ljlw #=$ h}ljsk|lqmof k|ljlw (Bioprocess
technology)

;"Id hLjf0f'sf] ;xof]un] vfBfGg jf
;DalGwt vfB ;|f]tx?af6 dlb/f agfpg]

k|lqmofnfO{ h}ljsk|lqmof k|ljlw elgG5 .
dlb/f -ljo/, jfO{g / /S;L_, /;fog -
O{yfgf]n, P;L6f]g, Jo'6fgf]n, OGhfOd cflb_,
cf}ifwL ;DalGw -k|ltj:t', :6f/fO{8, vf]k_,
OGwg zlQm     -ldy]g ÷ jfof]Uof;, hLjfz+
(biomass), O{yfgf]n_,  b'Uw vfBfGgx?,
le6fldg, k|f]l6g cflb / s[lif tkm{ kz'hGosf]
nflu vf]k, ljiffbLx?, jg:klts sf]ifaf6 tGt'
k|ljlw, Ps sf]ifLo k|f]l6g cflb h}ljsk|lqmof
k|ljlw åf/f agfO{G5 .

# =% h } ljs ef } ltsL lj1fg# =% h } ljs ef } ltsL lj1fg# =% h } ljs ef } ltsL lj1fg# =% h } ljs ef } ltsL lj1fg# =% h } ljs ef } ltsL lj1fg
(Biophysics)

h}ljs k|0fflnsf] cg';Gwfg tyf o;af6
k|fKt k|ltkmnnfO{ sfof{Gjog ug]{ k4ltsf]
ljsf;sf lglDt tof/ ul/g] ef}lts lj1fg
k|ljlwsf l;4fGt (Theory) / k|of]ux?nfO{
h}ljs ef}ltsL lj1fg k|ljlw elgG5 . o;

If]qdf nfu]sf j}1flgsx? sf]ifsf ljleGg
k|0fflnx?sf] aLr eO/x]sf] cGt/lqmof tyf
l8=Pg=P=–l8=Pg=P= aLrsf] cGt/lqmof a'em\g,
cf/=Pg=P= (RNA) / k|f]l6gsf] h}ljs ;+of]hg
ug{ / cGt/lqmofx? s;/L lgoldt kfg{
;lsG5 eGg]af/] kl/df0ffTds 9Ën] cg';Gwfg
ub{5g\ . ˆNo'/f ];]G6 lrqfª\sg k|ljlw
(Fluorescent imaging techniques),
k/df0 f '  ; " Idbz {s oGq  (Electron
microscopy), PS;–/] lqm:6nf]u|fkmL (X-ray
crystallography), Pg=Pd=cf/ :k]S6\/f]:sf]kL
(NMR spectroscopy) / k/df0f ' ljs
zlQmaf6 ;+rflnt ;"Id bz{s oGq (Atomic
Force Microscopy, AFM) h:tf ef}lts
k|ljlwaf6 agfOPsf pks/0fx?af6 -lrq g+=–
!#_ h}ljs dxTjsf tTjx? cjnf]sg ug{
;lsG5 . o;/L /;fog lj1fg, h}ljs lj1fg
tyf cGo If]qx?af6 k|fKt 1fg / k|ljlwaf6
k|f0fL ef}lts a}1flgsx? j+zf0f''x?sf] agfj6
/ ltgLx? aLrsf cGt/lqmof cjnf]sg tyf

lrq g+=–!! M z/L/ leq vf]ksf] k|lqmof

lrq –!@ M x}hf (Cholera) sf] nflu cfn'df
agfOPsf] vfg ldNg] vf]k

lrq g+=– !$ M h}ljs ;"rgf k|ljlw

lrq g+=– !#M h}ljs ef}ltsL lj1fgåf/f k|of]uzfnf
Joj:yfkg
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lrqfª\sg ug{, tof/ ug{ / km]/abn ug{
;Ifd\ ePsf 5g\ .

# =^ h } ljs ; "rgf k | lj lw# =^ h } ljs ; "rgf k | lj lw# =^ h } ljs ; "rgf k | lj lw# =^ h } ljs ; "rgf k | lj lw# =^ h } ljs ; "rgf k | lj lw
(Bioinformatics)

sDKo"6/ k|f]u|fdsf] ;xfotfn] j+zf0f'sf] ;tx
b]vL lnP/ To;sf cGt{lglxt ljif]Zftfsf]
hfgsf/L pknJw u/fpg ;lsg] k|ljlwnfO{
h}ljs ;"rgf k|ljlwh}ljs ;"rgf k|ljlwh}ljs ;"rgf k|ljlwh}ljs ;"rgf k|ljlwh}ljs ;"rgf k|ljlw elgG5 . ljleGg
tYofª\s, lrqfª\sg / vfsfsf] ;xof]]u lnP/
l8=Pg=P= cg'qmd / dfgj efiffsf] ljrsf]
;dfgfGt/ ljz]iftf sDKo"6/ k|f]u|fddf -lrq
g+=–!$_ k|:t't ul/Psf] x'G5 . h}ljs ;"rgf
k|ljlwsf] d2t lnP/ ;DalGwt /f]unfO{
;~rfng ug]{ j+zf0f'sf] af/]df cWoog ug{
;lsG5 / o; 1fgsf] ;xof]un] ca{'b /f]u,
PnhLd/;{ /f]u (Alzheimer’s Disease) cflb
h:tf c? /f]ux?sf] af/]df hfgsf/L xfl;n
u/L pkrf/sf k|lqmof ckgfpg ;lsG5 .

h } ljs ; "rgf k | lj lwsf c?h } ljs ; "rgf k | lj lwsf c?h } ljs ; "rgf k | lj lwsf c?h } ljs ; "rgf k | lj lwsf c?h } ljs ; "rgf k | lj lwsf c?
ljz]iftfx? M  ljz]iftfx? M  ljz]iftfx? M  ljz]iftfx? M  ljz]iftfx? M  /;fbL / rofkrfos
(Metaboliosm) / j+zf0f'sf cGtlg{lxt
;DalGwtsfo{, l;Ugn 6«fG;8s;gsf tl/sf,
j+zf0f' ;+/rgfsf ;DejtM ;fgf 6'qmf–6'qmfsf
cg'dflgt sfo{ af/] cWoog u/L logLx?sf]
pkof]uaf/] l;4fGtx? k|ltkflbt ug{ ;lsPsf
5g\ .

# =& J f ft fj/0 f Lo h } ljs k | lj lw# =& J f ft fj/0 f Lo h } ljs k | lj lw# =& J f ft fj/0 f Lo h } ljs k | lj lw# =& J f ft fj/0 f Lo h } ljs k | lj lw# =& J f ft fj/0 f Lo h } ljs k | lj lw
(Environmental Biotechnology)

jftfj/0fLo ;d:ofx? -lrq g+= -!%_ sf]
Joj:yfkg ug{ k|of]u ug]{ ;Dk"0f{ h}ljs k|fljlws
;fwg tyf k|ljlw g} Jfftfj/0fLo h}ljsk|ljlw
xf ] . o;n] ;"Id hLjx?sf] (Micro-
organism) sfo{ Ifdtf a9fP/ jftfj/0faf6
xflgsf/s tTjx?sf] ef/ 36fpg j+zf0f'ut
OlGhlgol/ª\ k|ljlwsf] k|of]u ub{5 . o;/L
o;n]  tLa| ?kdf a9\b} uPsf] cf}Bf]lus/0f,
zx/Ls/0f cflbsf sf/0f b'lift ePsf] k|fs[lts
;Dkbfx?nfO{ hf]ufpg d2t ub{5 .

jftfj/0fLo h}ljs k| ljlwn] ;"Id
hLjf0 f ' x?sf ]  rofkrfos k | lq mof
(Metabolism- degradative and anabolic)
sf] pkof]u ub{5 . o; k|ljlwdf t/n kbfy{,
Uof; jf df6f] h:tf 7f]; kbfy{sf ?kdf
/x]sf] kmf]x/d}nfx?sf] z'l4s/0fsf] nflu
dxTjk"0f{ ;"Id hLjf0f'x? kQfnufO{ tLgsf]
k|of]u ul/G5 . df6f] / kfgLdf kfO{g] ;"Id
hLjf0f'x?n] ToxfF /x]sf k|fËfl/s kbfy{x?sf]
pkof]u u/L To;df /x]sf sfa{g kbfy{nfO{
/;flbs k|lsof (Enzymatic process) af6
jf]6lj?jfn] ;lhn};Fu pkef]u ug{ ;Sg] ;/n
c0f'x?df 6'qmfp5g\ . cf}Bf]lus cjz]if
c:ktfn tyf 3/ ]n '  sfo {a f6 k | f Kt
kmf]x/d}nfx?nfO{ klg ;"Id hLjf0f'x?sf]

pkof]uåf/f OGwg Uof;df -ldy]g_ kl/0ft u/L
To;af6 cfly{s ?kdf kmfObf lng ;lsG5 .
o;} k|ljlwaf6 pRr:t/sf k|f/Ëfl/s dnx?
klg tof/ u/L s[lif ljsf;df ;d]t 6]jf k'¥ofpg
;lsG5 . k|b'if0f /lxt vlgh k|bfy{sf]
pTvgg\sf lglDt klg ;"Id hLjf0f'x?sf] k|of]u
ug{ ;lsG5 . t;y{, o; k|ljlwsf] dfWodaf6
jftfj/0fnfO{ :jR5 agfO{ dfgjLo b}lgs
hLjg :j:Yo Pjd\ :t/Lo agfpg'sf] ;fy}
cfly{s nfe lng ;lsG5 .

# =* h } ljs ; '/I f f ÷d " Nodf Gotf# =* h } ljs ; '/I f f ÷d " Nodf Gotf# =* h } ljs ; '/I f f ÷d " Nodf Gotf# =* h } ljs ; '/I f f ÷d " Nodf Gotf# =* h } ljs ; '/I f f ÷d " Nodf Gotf
(Biosafety / Bioethics)

h}ljs OlGhlgol/ª\sf] k|of]ufTds cj:yf
/ To;af6 pTkflbt cfg'jz+ ?kfGt/Lt hLj
jf j:t'x?sf] (GMOs) pkef]u / k|of]uaf6
;j {;fw f/0 fnfO {  k m fObf x 'g 'k5 {  .
h}ljsk|ljlwdf k|f0f3fts cg'j+z pTkl/jt{g
ug{ ;Sg] /;fogx?sf] k|of]u x'g] x'Fbf o;
af/] ;j{;fwf/0f jf pkef]Qmfsf] :jf:Yo /
jftfj/0f ;+/If0fsf] lglDt plrt gLlt–lgodx?
aGg' k5{ . pk/f]Qm sfo{af6 gofF c0f'j+z klg
pTkGg x'g uO{ ;dfhnfO{ ljgfz ug{ ;S5 .
ck/fwLx?n] k|f0f3fts ls6f0f' jf ljiff0f'sf]
k|of]u u/L ;dfhnfO{ g} gfz ug{ ;S5g\ .
oBlk lj1fg tyf k|ljlw dGqfnon] o;
;DalGw /fHozf;g k|0ffnL lgodfjnL ljsf;
ug{ sbd rfln;s]sf] 5 h;n] h}ljs ;'/Iff
/ h}ljs d"NodfGotfsf nflu cfjZos
lqmofzLn k|0ffnLsf] vt/gfs /;fog tyf
GMOs x?;Fu ;DalGwt vt/f nfO {
Joj:yfkg tyf lgoGq0f ug{ ;Sg]5 .

#=( h}ljs k|ljlwdf ljlzi6 clwsf/#=( h}ljs k|ljlwdf ljlzi6 clwsf/#=( h}ljs k|ljlwdf ljlzi6 clwsf/#=( h}ljs k|ljlwdf ljlzi6 clwsf/#=( h}ljs k|ljlwdf ljlzi6 clwsf/
kq kq kq kq kq (Patenting in Biotechnology)

cWoog cg';Gwfgåf/f cflh{t ;DklQnfO{
af}l4s ;DklQ elgG5 . k|l;4 ljlwj]Qf
;fNdG8 (Salmond) n] klg ædfgjLo 1fg,
;Lk / >daf6 k|fKt ul/g] cef}lts a:t'x?
h;n] cfh{g u5{ p;n] To;sf] pkof]u /
nfe lng ;Sg] xs /fVb5 .  dfgj
dl:tissf ]  pkh cf ljisf/stf {  j f
lgdf{0fstf{sf] cd'No lglw x'G5Æ eg]sf] 5 .
af}l4s ;DklQdf ljlzi6 clwsf/ kq,
k|ltnLkL, 6«]8dfs{ cflb h:tf s'/fx? kb{5g\ .
g]kfndf ljlzi6 clwsf/ kq P]g @)@@ n]
k|bfg u/]sf] 5 . ljlzi6 clwsf/ kq P]gn]
gofF–gofF cfljisf/, ljz]if k|sf/af6 lgld{t

lrq g+=– !% M y'kfl/Psf kmf]x/n] x'g uPsf] b'lift jftfj/0f
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s'g} a:t'sf] l8hfOg jf 9fFrf, cfsf/ h:tf
af}l4s ;DklQsf] ;+/If0f u/]sf] b]lvG5 .
clxn] ;Dd ePsf ;a} h}ljs k|ljlwsf
cljisf/x?, ljz]if k|sf/af6 lgld{t cf}ifwLx?,
k|of]uzfnfsf ;a} ;dfgx?sf] l8hfOg jf
9fFrf / cfsf/sf] ;+/If0f cflb k5{g\ .
lj?jfx?sf] hft jf k|sf/ ;+/If0f P]g /
ls;fgx?sf] clwsf/ ;+/If0f P]g (The
Protection of Plant Varieties and
Farmers’ Right Act), h}ljs ljljwtf P]g
(The Biological Diversity Act), af;dtL
wfg ;+/If0f P]g (Protection of Basmati
Rice Act) h:tf h}ljsk|ljlw ;DalGwt s]xL
P]gx?sf] :yfkgf ePsf] 5 eg] s]xLsf] nflu
k|:tfj k]z ePsf] 5 .

# =!) g ]k fnsf ]  k l/k ] I fd f h } ljs#=!) g ]k fnsf ]  k l/k ] I fd f h } ljs#=!) g ]k fnsf ]  k l/k ] I fd f h } ljs#=!) g ]k fnsf ]  k l/k ] I fd f h } ljs#=!) g ]k fnsf ]  k l/k ] I fd f h } ljs
k|ljlwsf ] k |of ]usf nflu /fHo–zf;gk|ljlwsf ] k |of ]usf nflu /fHo–zf;gk|ljlwsf ] k |of ]usf nflu /fHo–zf;gk|ljlwsf ] k |of ]usf nflu /fHo–zf;gk|ljlwsf ] k |of ]usf nflu /fHo–zf;g
k|0ffnLk |0ffnLk |0ffnLk |0ffnLk |0ffnL

g]kfnsf] bzf}+ k~r jlif{o of]hgf (July,
2002 – June, 2007) df h}ljs k|ljlwsf]
ljsf;sf nflu 5'§} OsfO{ (Unit)  sf] Joj:yf
ePsf] 5 . g]kfndf h}ljs k|ljlwaf/] /fHo–
zf;g k|0ffnLx? agfpg] qmddf 5 / o;sf]
lhDd]jf/L lj1fg tyf k|ljlw dGqfnonfO{
lbO{Psf] 5 . g]kfn s[lif cg';Gwfg kl/ifb
(Nepal Agricultural Research Council,
NARC) n] ca cfpg] @) jif{df s[lif h}ljs
k|ljlwsf] cg';Gwfgdf ljz]if Wofg lbg] Joj:yf
u/]sf]] 5 .

$= ljsf;sf nflu cg';GwfgfTds
kIfx?af/] ;Nnfx

xfn ljZjdf *%) nfv 6g ux'Fsf] lk7f]
k|lt jif{ /f]6L agfpg k|of]u ul/G5 . h}ljs
k|ljlwsf] ;xfotfn] ux'Fdf oj;s{/fl/s
cdfO{n]h (Maltogenic Amylase) gfds
OGhfO{d xflnof] eg] pQm lk7f]sf] /f]6LnfO{ %-
& lbg ;Dd tfhf /fVg ;lsG5 . h;sf]
kl/0ffd :j?k @) nfv 6g ux'F k|lt jif{
arfpg ;lsG5 -!)–!% k|ltzt /f]6L afF;L
x'g] u/]sf] dfGg] xf] eg]_ . o;/L ;+o'Qm /fi6«
cd]/Lsfsf] $) k|ltzt /f]6Ln] pkef]Qmfx?sf]
cfjZostf yk ldlxg]t gu/L k"/f ug{
;lsG5 . o;} u/L c? /;fbLx?sf dfWodaf6
/f]6LnfO{ 7"nf] / ;lhn} krfpg ;Sg]
nufotsf u'0fx? klg a9fpg ;lsG5 .

hggzf:qsf] ljsf;nfO{ lsl0js/0f tyf
cwf] axfj (Downstream processing)
k|ljlwsf] ljsf; ;Fu} cl3 lnP/ hfg] xf] eg]
;+;f/af6 h}ljs ;|f]tdf cfwfl/t snsf/vfgf,
s[lif tyf jgsf] If]qdf 7"nf] ;sf/fTds cfly{s
kl/jt{g Nofpg ;lsg]5 .

ljleGg h}ljs, /;folgs, ef}lts tyf
OlGhlgol/ª zf:qx?sf] ;+of]hg g} h}ljs
k|ljlw xf] . s[lif, cf}ifwf]lj1fg, JolQmut hLjg
tyf cGo jftfj/0fLo kl/l:yltx?df o;sf]
pNn]vgLo k|of]u ul/Psf] 5 . dfgj hLjg
cem ;/n, ;'ne / ;xh ug{ ;a} /fi6«x?df
h}ljs k|ljlwsf] ;Defjgfsf] cWoog uxg
?kdf eO/x]sf] 5 .

k|lt?k jf s[lqd ;dj+zf0f' j+z j[l4,
/f]uaf6 d'lQm / k/Dk/fut k|hgg afwstfnfO{
tf]8\g] h:tf s'/fx?nfO{ ljz]if Wofg k'¥ofP/
/fli6«o pTkfbg j[l4 ug{ tGt' ;Da4{g k|ljlw
(Tissue culture technology) nfO{ ljz]if
hf]8 lbO{g' cfjZos 5 . o:t}u/L gofF ljsl;t
pGgt hft lgsfNg k|hgg sfo{qmd
(Breeding programme) x?df kf]lnd/]h
r ]g l/ofS;g (Polymerase Chain
Reaction, PCR) sf] pkof]u u/L c0f'j+zLo
u'0fdf cfwfl/t hftLo 5gf}6 sfo{ (Marker
assisted selection, MAS) k|0ffnL z'?
ul/g' klg lgtfGt cfjZos b]lvG5 . g]kfndf
pTkfbg ul/g] wfg, kmnk"mn, t/sf/L tyf
cf}Bf]lus afnLx? Hf:t} cfn', s]/f, uf]ne+]8f,
pmv', lrof, cflb afnLx?nfO{ d'Vo
k|fyldstfsf] If]qdf /fVg' cfjZos b]lvG5 .
o;af6 jfnLx?sf, k/Dk/fut :yfgLo
hftx? (Indigenous land races) / cfly{s
nfe lbg] lj?jfx?sf] h}ljs k|ljlwsf
;xfotfn] l8=Pg=P= cf}F7f 5fk k|ljlw (DNA
fingerprinting) / c0f'j+zLo ljljwtfsf]
cWoog (Genetic Diversity study) ug{
ldN5 . /f]u lg?k0fsf] If]qdf h}ljsk|ljlw
sf] 7"nf] e"ldsf /x]sf] 5 . o;af6 ljleGg
vf]k / xdf]{gx? pTkfbg u/L hgfj/x?nfO{
lg/f]uL /fVg d2t ldNg]5 . sDKo"6/ / cGo
cGtlg{lxt ;DalGwt sfo{ k|0ffnLsf] k|of]u ug{
ldNg]5 . g]kfndf a9L j}1flgsx?nfO{ o;
k|fljlws sfo{df ;xefuL u/fO{  o; k|ljlwnfO{
cem km}nfpg / ljsf; ug{  ;j{;fwf/0f
nufot lglt lg0ff{osx?nfO{ hfgsf/L lbg

/ cEof; u/fpg' kg]{ clxn]sf] cfjZostf
b]lvg uPsf] 5 .

ca cfpg] b'O{ bzsdf h}ljs k|ljlwn]
:j:Yo, cf}ifwf]lj1fg, s[lif, vfB tyf
jftfj/0fLo If ]qx?df Jofks kl/jt{g
Nofpg]5 . la;f}+ ztfAbL ;"rgf k|ljlwsf] lyof]
eg] PsfO{zf}+ ztfAbL h}ljs k|ljlwsf] x'g]5 .

%= wGojfbsf kfqx?M

of] n]v tof/ kfg{sf] nflu u|+yx? tyf
tYofª\s ;ª\sngdf ;xof]u ug] { d]/f
ljBfyL{x? (Internship) >L ;'hLt xl/ yfkf,
;'>L l:dtf >]i7 / >L ljho ;fxnfO{ xflb{s
wGojfb lbg rfxG5' . ;fy} of] n]v 6fO{lkË
ug{ ;xof]uL o; OsfO{sf k|fljlws >LdtL
ljgf 8+uf]n klg wGojfbsf kfq x'g' x'G5 .

^= ;Gbe{ ;fdfu|L

!= j}1flgs hut\ c+s ^, le6fldg–P o'Qm
;'gf}nf] wfg, 8f= ljGb]Zj/ k|;fb ;fx ,
^)

@= j}1flgs hut\ c+s $, l8PgP kl/If0fsf]
dxTj / ;Ldf , hLjg k|;fb l/hfn, @#

#= j}1flgs hut\ c+s #, l8PgP kl/If0f
k|ljlw / o;sf] ljsf;, hLjg k|;fb
l/hfn, &

$= j }1f lgs hut \ c +s #, g ]kfndf
h}ljsk|ljlwsf] cfjZostf / o;sf]
eljZo, k|f=8f= a|hgGbg k|;fb, #$

%= j}1flgs hut\ c+s #, cfg'j+lzsLo
cf}F7f5fkM Ps kl/ro, 8f= sdn s[i0f
hf]zL, #(

^= Biotechnology, Third Edition, John
E. Smith

&= Biotechnology, The Biological
Principles, M D Trevan, S Boffey, K
H Goulding, P Stanbury

*= s[lif lj1fg zAbsf]z , 8f= xl/ bfxfn

(= k|fljlws zAbsf]if -s[lif tyf ag ;DaGwL_,
w|'j gf/fo0f dfgfGw/

!)= ljleGg Internet Website x? .

ï


