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we.frdaia fc, úoHq;d.ukh - Gel elecrophoresis

1' úYd, wdfrdams; wKq ^DNA, RNA, fm%daàk''''& tAjdfha ip,;dj wkqj úoHq;a lafIa;%hla Ndú;d
lrñka fjkalsÍu fufia ye¢kafõ'

2' úoHq;a lafIa;%h ;=< wKq p,kh ùfï fõ.h tys Y=oaO wdfrdamKh iy wKqfõ m%udKh
^È.$úYd,;ajh& u; r|d mj;S'

3' fuys§ fc, mQrlhl l=vd isÿre Tiafia wKq p,kh fõ' fc,h u.ska wKqj, p,kh iSudjk
w;r fïksid wKqj, m%udKhg wkql+,j tAjd fjkafõ'

4' DNA j, fmdiafmaÜ (PO
4
3-) ldKav we;s neúka tAjd iDKdfrdams; ksid Okdfrdams; wefkdavh

foig ixl%uKh fõ'

5' we.frdaia fc, úoHq;d.ukfha§ uqyqÿ me<Eá ^r;= we,a.S& j,ska ,nd.kakd fmd,sielrhsvhla
u.ska we.frdaia fc, idod .kS'

6' fuys§ fc, úoHq;d.uk WmlrKhl fc,h iajdrlaIlhla ;=< ;nkq ,nhs'

7' fc,fha lef;davh me;af;a isÿre idok w;r DNA tu isÿre ;=<g we;=,a lrhs'

8' úÿ,s cklhla Ndú;d fldg Odrdjla ,ndÿka úg" iDKdfrdams; DNA LKav fc,h Tiafia
Okdfrdams; wefkdavh foig ixl%uKh fõ'

9' fuys§ È.$nr wvq LKav fõ.fhka wE;g p,kh ùu;a úYd, LKav fiñka p,kh ùu;a ksid
fc,fha LKav rgdjla we;sfõ'

10' fjkajQ DNA LKav rgdj t;sähï fn%dauhsâ u.ska j¾K .kajk w;r" miqj UV wdf,dalhg
ksrdjrKh ùug ie,eiaùfuka tu LKav rgdj ksÍlaIKh l< yels fõ'
^DNA mshú weig fkdfmfkk w;r UV lsrKj,g ksrdjrKh l< úg fmfka&

11' t;sähï fn%dauhsâ j¾Kl u.ska we.frdaia fc,h u; oaú;aj odu DNA máhla ;sîu fmkakqï
lrk kuq;a" tAjdg úYsIag kshqla,sfhdaghsv wkql%uhla iys; máhla wksla tAjdhska fjkalr
±laúh fkdyels fõ' fï ksid fjk;a má /ila w;ßka tjeks úYsIag máhla ̂ idïm,hl fkdokakd
DNA LKavhla& y÷kd.ekSu i|yd DNA tAIKhla Ndú;d flf¾'  fuh ó<Õg i,ld n,uq'

wKql Ôj úoHdj iy m%;sixfhdað;
DNA ;dlaIKh
isoaOdka; igyka

wdpd¾h ysrdka wurfialr

fc, úoHq;d.ukh
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DNA tAIK" io¾ka udrej iy fouqyqïlrKh

1' DNA tAIKhla hkq ;ksodu i,l=Kq l< DNA LKavhla jk w;r fuh fouqyqïlrKh u.ska
wkqmQrl kshqla,sfhdaghsv wkql%ukhla y÷kd.ekSug Ndú;d fõ'

2' i,l=Kq lsÍu ^Labeling& hkq DNA oduhla wkdjrKh lr .ekSug yels ix× ,ndfok mßÈ
DNA oduh úlrKh lsÍuhs'

3' úlsrKYS,S iuia:dksl tl;= lsÍfuka fyda m%;s§ma; wKqjla Ndú;fhka DNA tAIKh i,lKq
lrkq ,efí'

4' fuu ;dlaIKh u.ska DNA y÷kd.ekSfï§ m%:ufhkau DNA úix.ukh iy wjlafIamKh lr
DNA ,nd.kS'

5' miqj friaá%laIka tkafvdkshqla,sfhaia u.ska DNA ksheÈh wod< ia:dkj,ska lmkq ,efí'

6' miqj tu ksheÈh we.frdaia fc, úoHq;d.ukhg ,lalr fc,h u; DNA LKav rgdjla ,nd.kS'

7' miqj thg NaOH oud DNA ÿiaiNdùlrKh lrkq ,nhs'

8' miqj tu fc,h u; khsfg%dfi,shqf,daia fyda khsf,daka fmryka mg,hla ;nkq ,efí' fuúg
fc,fha ;ksodu LKav rgdj ^má& tu mg,hlg udre ^;sr& fõ' fuh io¾ka udrej ^southern
blotting) kï fõ'

9' miqj i,l=Kq l< DNA tAIK mg,hg tl;= lr iiajNdùlrKhg bv ,ndfoa'

10' wkqmQrl NIau wkql%ukh ;sfí kï tu wkql%uh tAIK mg,hg ;sr ù we;s tAlodu DNA j,g
m%n, f,i ne£ fouqyqïlrKh fõ'

11' mg,h fia¥ úg b,lal kshqla,sfhdaghsv wkql%uh iys; máhg ne÷Kq tAIK yer wksl=;a tAIK
bj;a fõ'

12' tAIKh úlsrKYs,Sj i,l=Kq lr we;s úg úlsrK j,g Ndckh lsÍfuka iajhx úlsrK f,aL
Ys,amh u.ska cdhdrEm mg,hl wod< LKv ^má rgdj& igyk ,nd.; yel'

13' m%;s§ma; j¾Kl u.ska i,l=Kq lr we;s úg tu máh mdrcïnq, lsrK u.ska y÷kd.; yelsfõ'

io¾ka udrej"
fouqyqïlrKh iy
DNA taIK u.ska
DNA wkql%u
y÷kd.ekSu
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m%;sixfhdað; DNA ;dlaIKh

1' úoHd.dr l%ufõo Ndú;d lrñka fjkia m%Njj,ska$fjkia úfYaIj,ska ,nd.;a DNA tlg
tl;=lr iajNdjfha yuqfkdjk wkql%uhla ks¾udKh lsÍu m%;sixfhdað; DNA ;dlaIKh f,i
ye¢kafõ'

2' fufia ks¾udKh l< fjkia m%Nj lsysmhl DNA iys; DNA m%;sixfhdað; DNA f,i ye¢kafõ'

3' m%;sixfhdað; DNA ;dlaIKfha ^úúO Ôùkaf.a DNA iïnkaO lsÍug yelsùfï& moku

1' mDÓúh u; jQ ish¨ Ôùka fmdÿ mQ¾jcfhl=f.ka mßKduh ù ;sîu

2' m%fõKsl f;dr;=re DNA ;=< .nvd ù ;sîu ^we;eï jhsrij, yer&'

3' ridhksl uÜgfï§ ish¨ Ôùkaf.a DNA tl iudk ùu'

4' ish¨ Ôùka tl iudk m%fõKs fla;hla Ndú; lrk w;r" ta ksid nelaàßhd" Ydl iy i;=ka
;=< tl u cdkhla tl u fmd,sfmmaghsvhla i`oyd fla;h iemhSu' ^cdk m%ldYkh iudk
ùu&

4' fuu ;dlaIKfha§ fjkia úfYaI folla fyda jeä .Kkl DNA tlg iïnkaO lr ,nd.;a
m%;sixfhdað; DNA Odrlhl= ;=<g ^Wod( E.coli nelaàßhd& we;=¿ lrhs'

5' fuu kj m%fõKsl ixl,k úoHdj" ffjoH úoHdj" lDIsl¾udka;h" l¾udka; iy mdßißl
lafIa;%j, Ndú;d flf¾'

m%;sixfhdað; DNA ;dlaIKh iy PCR

1' Odrl ffi,hla ;=<g DNA wKqjla ksfõYkh wiSre mshjrls' fuhg fya;=j ffi, tAjd ;=<g
DNA ,nd .ekSug m%;sfrdaOhla ±laùuhs' wdl%uKsl DNA idudkHfhka ydkslr m%fõKsl
fjkiaùïj,g fya;= jk neúka fuh Ôùkaf.a meje;aug jeo.;a ,laIKhls'

2' fïksid Odrl ffi, lsysmhlg fyda msgm;la ,eîu ;yjqre lsÍu i|yd m%;sixfhdað; DNA
wKqj, msgm;a úYd, ixLHdjla wjYH fõ'

3' tys§ PCR Ys,am l%uh Ndú;fhka  kd,ia:j DNA .=Kkh lrhs'

DNA laf,daklrKh

1' DNA laf,daklrKfha§ Odrl ffi,hla ;=< DNA msgm;a idÞ.ekSu isÿlrhs'

2' fï i|yd Odrl ffi,fha DNA m%;sp,s; hdka;%Kh Ndú; fõ'

3' kuq;a Odrl ffi,h ;=< msgm;a iE§u i|yd tu ffi, ksfõYkh l< DNA LKavfhys
m%;sp,s; wdrïNhla (Ori) ;sìh hq;=h'

4' taksid wÞ< cdkh iys; m%;sixfhdað; DNA wKqj Ori iys; DNA iuÕ iïnkaO l< hq;= w;r
thg j¾Kfoay DNA j,ska iajdëkj m%;sp,s; ùug yels úh hq;=h' ̂ j¾KfoaySh DNA m%;sp,s;
jkafka ffi, úNdckh ;=< tla jrla muKs'&

5' fïksid cdkh ̂DNA LKavh& fndfyda úg ma,diañvhla fyda nelaàßhd NlaIl jeks iajhxm%;sj,s;
jk tAll jk jdylhl=g we;=,a lrkq ,efí'

6' miqj tu jdyl E.coli nelaàßhd jeks Odrl ffi,hla ;=<g we;=,a lrhs'

7' tu Odrl nelaàßhd ffi,h .=Kkh ùfï§ m%;sixfhdað; DNA ̂ wÞ< cdkh& msgm;a rdYshla we;s
lrhs'

jdyl

1' jdyl hkq wod< DNA wKq" .=Kkh fyda laf,daklrKh i|yd Odrlhd ;=<g /f.k hk
hdkdjka$tAll fõ'

2' DNA laf,daklrKh i|yd Ndú; jk jdyl laf,dak jdyl kï fõ'
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3' wd.ka;=l ^fjk;a Ôúhl=f.a& DNA ork jdyl m%;sixfhdað; jdyl f,i ye¢kafõ'

4' m%;sixfhdað; DNA jdylhla iE§fï§ m%fhdackj;a cdkh ^Þhl DNA& iy jdylh  ^ma,diañv
fyda jhsri DNA) tlu iSud tkaihsufhka lemsh hq;= h'

5' miqj tu foj¾.h ñY% fldg ifudaOdks; ùug ;eìh hq;=h'

6' miqj DNA ,hsf.aia Ndú; lr tlg iïnkaO l< hq;=h'^fuys wkqmQrl NIau zbfíZ yhsä%cka
nkaOk u.ska hq.,kh jk w;r" fmdiafmdvhstiagr nkaOk iE§u ,hsf.aia u.ska isÿflf¾'

7' laf,daklrK ia:dkh hkq (cloning site) jdylhd ;=< we;s laf,daKSlrKh l< hq;= DNA
ksfõYkh (insert) lrkq ,nk ia:dkhhs'

8' laf,daklrK ia:dkhl iSud tkaihsu lsysmhla u.ska DNA lemSug wÞ< iSud tkaihsu i|yd
wKql%u ;sìh hq;=h'

jdyl j¾. yd tajdfha fjkialï

1' Odrl ffi,hla ;=< iajhx m%;sp,s; jk tallhla jdylhka f,i Ndú; l< yel'

2' jdyl j¾. lsysmhls'
1' ma,diañv
2' nelaàßhd NlaIl DNA
3' hSiaÜ lD;s%u j¾Kfoay YACs

3' ma,diañv iy nelaàßhd NlaIl nelaàßhdj,g cdk we;=,a lsÍug WmldÍ jk jdyl fõ'
hSiaÜ lD;su j¾Kfoay hQleßfhdagd ffi,j,g cdk we;=,a lsÍug WmldÍ fõ'

4' fuu ish¨ jdylj, jdylhl= i|yd wjYH fkdjk cdk o we;'

5' fuys§ tu cdk bj;a lrk w;r tu bv wod< cdkh we;=¿ lsÍug Ndú; flf¾'

6' fuu laf,daklrK jdylhl m%Odk wruqK Ôjia: moaO;shla ;=< DNA msgm;a lsÍuhs'

7' fï i|yd ;ks Odrlhl= ;=< we;s msgm;a ixLHdj jeä lr .ekSug nelaàßhd ma,diañv" nelaàßhd
NlaIl iy YACs j,g yelshdjla we;'

ma,diañv

1' nelaàßhd ffi,j, m%Odk jD;a;dldr j¾Kfoayh ̂ DNA wKqjg& wu;rj ffi, ma,diaufha
msysgk iajhxm%;sj,s; jk l=vd DNA jD; ma,diañv f,i ye¢kafõ'

2' ma,diañv DNA Odrl ^nelaàßhd ffi,j,& ma,diau mg,h Tiafia fl<skau we;=¿ lsÍu
u.ska m%fõKsl fjkiaùula m%;sM, lrñka taldnoaO lr.kakd w;r th mßKdukh f,i
ye¢kafõ'

3' fufia ma,diañv ffi, ì;a;s ;=<ska nelaàßhd ffi, ;=<g mßKdukh b;d wld¾hlaIu
ls%hdj,shls'

nelaàßhd NlaIl DNA

1' nelaàßhd NlaIl jhsrij, mj;sk DNA wKqj fuys§ jdyl f,i Ndú;d flf¾'

2' nelaàßhd NlaIl jdyl f,i Ndú;d lsÍfï§ tAjd wdidok hdka;%Kh u.ska jdylh Odrl
ffi, ;=<g ksfõYkh lrkq ,nhs' fïksid fuh ma,diañv mßKdukhg jvd ld¾hlaIu
fõ'

hSiaÜ lD;%su j¾Kfoay YACs

1' ma,diaóv hSiaÜ ffi, ;=< o we;' hSiaÜ laf,daklrK jdyl f,i Ndú;d lrk lD;%suj
ksmojk ,o ma,diañv hSiaÜ lD;s%u j¾Kfoay (YACs) f,i ye¢kafõ'

2' tajd ma,diañv jk kuq;a j¾Kfoay f,i ye¢kafjkafka fikafg%dñhr wkql%u ork neúks'
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3' tajd f¾Çh j¾Kfoay f,i l%shdlrhs'

4' hSiaÜ jdyl ;=< fikafg%dñhr wkql%u iy ffi, úNdckfha§ iajdëkj m%;sj,s;ùug jeo.;a
jk iajhxmd,l m%;sp,s; wkql%u (ARS) we;'

5' YAC Ndú;fha jdis jkafka tAjd úYd, neúka DNA úYd, m%udKhla msgm;a l< yels ùu;a"
tAjd iQkHIaál moaO;s ;=< ls%hd lsÍu;ah'

        nelaàßhd NlaIl                            ma,diañv                            hSiaÜ lD;%su j¾Kfoay

i,l=Kq cdk (selectable marker genes) Ndú;h

1' m%;sixfhdað; ma,diaóv jdyl Odrl ffi,j, f.khdfï § mßKduk ld¾hlaIu;dj b;d
wvqh'

2' m%;sixfhdað; jdylh mßKdukhg ,la jQ tla Odrl ffi,hlg" mßKdukh fkdjQ ffi,
ñ,shk$ì,shk .Kkla mj;S'

3' mßKdukh iy mßKdukh fkdjQ hk ffi, foj¾.h u iqÿiq udOHhl .Kdjdi idokq
,enqj;a tajd fjka lr y÷kd .; fkdyels h'

4' ta ksid i,l=Kq cdkhla o laf,dak jdylhl ;=<g we;=,a lrkq ,efí'

5' fuúg fndfyda mßKdukh fkdjQ ffi, w;=ßka" mßKdukh jQ ffi,j,ska iïNjh jQ .kdjdi
muKla y÷kd .; yels h'

6' fndfydaúg i,l=Kq cdk f,i fhdÞ.kafka m%;sÔjl m%;sfrdaë cdkhs'

7' Odrl ffi, úfYaI m%;sÔjlhlg ixfõ§ jk w;r" tu m%;sÔjlh wvx.= jk udOHhl tAjd
j¾Okh fkdù úkdY fõ'

8' kuq;a jdylhd m%;sÔjlj,g m%;sfrdaë cdk /f.k hk neúka mßKdukh jQ m%;sixfhdað;
ma,diañvh iys; ffi, muKla fï m%;sÔjl iys; udOHj, j¾Okh fõ'

9' mßKdukhg ,la jQ ffi,j, j¾Okhg muKla bv i,ik neúka tAjd jrŒh i,l=Kq f,i
ye¢kafõ'

10' mßKdukh ùfuka ksfõYlh tys wksjd¾hfhka we;s nj woyia fkdfõ' ish¨ jdyl m%fhdackj;a
cdkh iu. m%;sixfhdað; fkdfõ' ta ksid ksfõYlh wvx.= jk jdyl iys; .Kdjdi" jdyl
muKla we;s .Kdjdij,ska fjka lr y÷kd .ekSug ;j;a i,l=Kla o ^WÞ( ixÈma;$t<sh
úysojk cdk& we;=<;a lrkq ,efí'

hSiaÜ fikafg%dñhrh
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laf,dak jdylhl ;sìh hq;= w;HjYH fldgia

1' Ori $m%;sj,s; wdrïN ,laIh
2' ksfõYlh ^Insert - we;=¿ lrk ,o cdkh&
3' úúO laf,daklrK ia:dk
4' i,l=Kq cdk - WÞ( Ampr, Tetr ^weïmsis,ska iy fgg%ihsla,ska m%;sfrdaë cdk&
5' we;eïúg fjk;a i,l=Kq cdk

laf,daklrK jdylhl ^pBR& 322 w;HdjYH ,laIK
^Ori" nyqúO laf,daklrK ia:dk iy i,l=Kq cdk&

m%;sixfhdað; DNA ;dlaIKfha uQ,sl mshjr

WÞyrK( udkj bkaishq,ska cdkh iïnkaO fldg m%;sixfhdað; DNA (rDNA) ma,diañvhla laf,dak
lsÍfuka bkaishq,ska fm%daàkh ksIamdokh lr .ekSfï mshjr'

1' w.akHdYfha  ffi, tl;= lr .ekSu

2' tu ffi,j,ska DNA úix.ukh lr .ekSu

3' úix.ukh l< DNA iSud tkaihsuhla u.ska iSñ; ÔrKh ^lemSu&

4' fc,úoHq;d.ukh u.ska DNA LKav fjkalsÍu iy miqj io¾ka udre l%uh u.ska DNA LKav
fmryka lvÞisj,g udre lsÍu

5' wjYH kshqla,sfhdavhsv wkqms<sfj< iys; ksjerÈ DNA LKavh ̂bkaishq,ska cdkh& tAIK Ndú;fhka
y÷kd.ekSu ^tAIKhla hkq i,l=Kq lrk ,o l=vd ;ks Þu DNA fldgils'

6' E.coli nelaàßhd ffi,j,ska ma,diañv ^jdylh& úix.ukh

7' bkaishq,ska cdkh lemSug Ndú;d l< iSud tkaihsuhu fhdodf.k ma,diañvh lemSu' ^újD;
lsÍu&

8' újD; lrk ,o ma,diañv iu. úix.ukh l< bkaishq,ska cdkh ñY% lsÍu

9' DNA ,hsf.aia tkaihsu u.ska bkaishq,ska cdkh ma,diañvhg iïnkaO lsÍu' ±ka fuu úfYaI
foll DNA ork ma,diañvh m%;sixfhdað; DNA wKqjla fõ'

10' mßKdukh u.ska m%;sixfhdað; ma,diañvh E.coli Odrl nelaàßhd ffi, ;=<g we;=,a lsÍu

11' fuu m%;sixfhdað; nelaàßhd ffi, tA.d¾ udOHj, j.d lsÍu' nelaàßhd YS>%j ffi, úNdckh
u.ska fnfok úg bkaishq,ska cdkfha msgm;a úYd, ixLHdjla idoñka tu cdkh laf,dak fõ'
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12' jdyl ma,diañvj, m%;sÔjl m%;sfrdaë cdk jeks i,l=Kq cdk we;s neúka id¾:lj mßKdukh
jQ .Kdjdi y÷kd.; yels fõ'

13' m%;sixfhdað; DNAj, bkaishq,ska cdkh u.ska fla; jk bkaishq,ska ^fm%daàkh& nelaàßhdfõ
ffi, ma,diañv ksoyia lrhs' ^miqj tu bkaishq,ska ixY=oaOj ,nd .kS'&

cdk laf,daklrKh iy laf,dak l< cdkj, m%fhdack lsysmhla
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DNA mqia;ld,

1' DNA mqia;ld,hla hkq tla Ôúfhl= f.a iïmQ¾K Ôfkdaufha DNA LKav fjkafldg" laf,daklrK
jdyl u.ska tu LKav úúO laIqøÔùkag we;=,a fldg" tu frdamK laf,daklrKh lsÍfuka
,nd.;a laIqøÔù frdamK tl;=jls'

2' fïjd j¾. folls'

1' Ôfkdau DNA mqia;ld,
2' cDNA mqia;ld,

1' Ôfkdau DNA mqia;ld,

1' hdka;s%l n, fyda iSud tkaihsu u.ska ðfkdauhla lemQúg úúO wyUq m%udKj,ska hq;a
DNA  wkql%u w;súYd, ixLHdjla we;sfõ'

2' DNA mqia;ld,hla idÞ.ekSug tu ish¨ len,s laf,daklrK jdylj,g ^m%;sixfhdað;
jdylj,g& ifudaOdksl lr miqj tAjd nelaàßhd Odrlhkag mßKdukh lrkq ,efí'

iSud tkaihsu iy DNA ,hsf.aia
fhdÞf.k m%;sixfhdað;
ma,diañvhla iE§u
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3' tu Odrlhka iqÿiq udOHhl frdamKh fldg ksfõYlh ork jdyl iys; mßKdukh jQ
ffi, fjka lr .kq ,efí' mßKdukh jQ úúO ffi,j, Ôfkdaufha fjkia DNA
fldgia wka;¾.; fõ'

4' ish¨ .Kdjdi úix.; lr fjka fjkaj frdamKh l< úg tu .kdjdij, tl;=j Ôfkdau
DNA mqia;ld,hla f,i ye¢kafõ'

5' fï wkqjDNA mqia;ld, hkq" iuia; Ôfkdañl DNA j,ska" tlsfklg fjkia LKav
m%pdrKh l< yels CIqøÔù frdamK tl;=jls'

6' Ôfkdaufha iïmQ¾K wkql%uh ,nd .ekSu i|yd .Kdjdifha ksfõYl ;jÿrg;a fjka
fjka u wkql%uKh l< hq;=h'

7' udkj ðfkdau jHdmD;sh hgf;a udkj ðfkdaufha wkql%uh ,nd.ekSu ta wdldrhg isÿ úh'

2' cDNA mqia;ld, ^wkqmQrl DNA mqia;ld,&

1' ffi,$mglj,ska úix.; l< mRNA j, m%;sj¾;S m%;sf,aLkh u.ska ,nd .;a wkqmQrl
DNA (cDNA) we;=,a fldg ,nd.;a Odrl ffi, tl;=jla fufia ye¢kafõ'

2' ffi,hl mRNA tl;=j g%dkaials%mafgdauh f,i ye¢kafõ'

3' fuys§  mRNA úix.; lrk w;r miqj th ßj¾ia g%dkaial%smafÜia tkaihsuh Ndú;d
fldg wkqmQrl DNA oduh njg m%;sj¾;S m%;sf,aLk lrhs'

4' miqj DNA fmd,suf¾ia Ndú; lrñka" m%:u DNA wÉpqj u; fojk DNA oduh m%;sj,s;
lsÍfuka oaú;aj Þu cDNA,nd.kS'

5' tu DNA LKav jdylj,g laf,daklr cDNA mqia;ld,h iE§u i|yd ðfkdau mqia;ld,
iE§ug iudk ls%hdud¾.hla wkq.ukh lrhs'

² DNA Ôfkdau mqia;ld, uQ,sl j Ndú; jkafka wkql%uKh i|yd DNA LKavj, m%Nj
f,ihs'

² cDNA mqia;ld, o cdk m%ldYkfha rgdj úoyd olajhs'

² DNA u.ska fla;jk mRNA fyj;a g%dkaial%smafgdauh muKla wka;¾.;jk neúka cDNA
mqia;ld,fha úYd,;ajh Ôfkdau DNA mqia;ld,fha úYd,;ajhg jvd wvqh'

Ôfkdau DNA mqia;ld,hla iE§fï mshjr
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DNA we;=¿ lsÍfï moaO;s

wd.ka;=l DNA wvx.= fi,hla mßKdukhg ,la jQ ffi,hla f,i ye¢kafõ' ffi,h ;=<g
wd.ka;=l DNA we;=,a lsÍfï l%u lsysmhla fufiah'

mßKdukh

1' fï l%ufha § m%fhdackj;a DNA j, msgm;a úYd, ixLHdjla ^Wod( m%;sixfhdað; jdylh&
Odrl ffi, iu. ñY% flf¾'

2' fuúg ffi, mg,h yryd tys jgmsgdfõ isg ffi,hg  DNA we;=,a fõ'

3' ffi,hlg DNA ,nd .ekSfï yelshdj fyj;a DNA ,nd.ekSfï ld¾hlaIu;dj b;d wvq h'
úúO m%;sl¾u u.ska Odrl ffi,j, YlH;dj ^msg; isg DNA ,nd .ekSfï yelshdj& jeä
l< yels h'

mdridokh

1' Odrl ffi, ^nelaàßhd& ;=<g NlaIl DNA u.ska wd.ka;=l DNA wdidokh lrùu fufia
ye¢kafõ'

2' Ydl yd i;=ka wdidokh lrk jhsri o wd.ka;=l DNA Ydl yd i;a;aj Odrl ;=<g we;=¿
lrk jdyl f,i Ndú; l< yels h'

3' m%fhdackj;a cdkh" úlrKhg ,la l< jhsri ðfkdauh ;=<g ifudaOdksl lr fm%daàk
lemaisvh ;=<g wiqrd,hs'

4' fuu jhsri wxY=jg tys idudkH wdidok ls%hdj,sfha § fuka m%;sixfhdað; DNA o iïfm%aIKhg
yels h' lemaisvh DNA wdrlaId lrk w;r" fï l%uh mßKdukhg jvd jeä ld¾hlaIu;djla
olajhs'

cdk ;=jlal=j (Gene Gun)

1' fï l%ufha § r;arka jeks ner f,dayj, l=vd wxY=" m%fhdackj;a DNA j, msgm;a úYd, ixLHdjlska
wdf,am lr" ta wxY= by< m%fõ.hlska mßKdukh úh hq;= ffi,h ;=<g úÈhs (shoot).

2' fï i|yd cdk ;=jlal=jla Ndú;d flf¾'

cDNA mqia;ld,hla iE§fï mshjr
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Agrobacterium Ndú;fhka cdk yqjudrej

1' Ydl wdidokh l< yels mdxY= nelaàßhdjla jk Agrobacterium j, T1 ma,diañvh u.ska Ydl
j,g cdk we;=,a lsÍu fuys§ isÿflf¾'

2' fuu nelaàßhdj wdidokh  jQ úg Ydlh u; w¾nqohla idok w;r" nelaàßhdj th ;=< Ôj;a
fjñka Ydlhg uqÿka .vq frda.h (crown gall disease) we;s lrhs' w¾nqoh fyda .vqfõ ffi,
Agrobacterium w¾nqo fm%arKh lrk T1 ma,diañvfha LKavhla u.ska m%fõKslj mßKdukh ù
we;' tu ma,diañvfha fldgila Ydl ðfkdauhg udreùfuka yqjudrel DNA fyj;a T-DNA
idohs'

3' T-DNA j, .vqjla iE§ug fm%arKh lrk cdk fukau m%pKav;djg wod< cdk o we;'

4' úoHd{hka T-DNA j,ska m%pKav cdk iy nelaàßhd cdk nyq;rhla bj;a lr" T-DNA jï iy
ol=Kq iSud wkql%u fol w;r wjldYh ;=<g m%fhdackj;a cdk ksfõYkh lrkq ,efí'

5' Agrobacterium Ydlj,g wdidokh lrùfuka fuu ksúIag ̂ we;=,a l<& cdk iys; úlrKh l<
T-DNA Ydl ffi, ;=<g uqodyÍ' m%pKav cdk T-DNA j,ska bj;afldg we;s neúka  Ydl
ffi, frda.S ;;a;ajhg m;a fkdjk w;r" fuh T-DNA ksrdhqO lsÍula f,i ye¢kafõ'

DNA úYaf,aIKh

1' DNA úYaf,aIKh u.ska Ôùka w;r m%fõ‚l iudk;d iy wiudk;d y÷kd .ekSu;a" mqoa.,hka
y÷kd.ekSu;a isÿl< yelsh'

2' j¾.SlrKh rEmúoHd;aul ,laIK fhdod .ksñka isÿlrk úg" iSñ; ,laIK ixLHdjla muKla
Ndú;d neúka idudkHfhka y÷kd .; yels l=vd u ldKavh jkafka úfYaIhhs'

cdk ;=jlal=j

 T1 ma,diañv jdylh
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3' ,laIK jeä m%udKhla Ndú;hg .;a úg WmúfYaI" udÈ,s" m%fNao jeks WmuÜgï j,g j¾. l<
yels fõ'

4' Ôùka l=vd ldKavj,g fjka lsÍug j¾.SlrKfha § ffcj ridhksl .=Kdx. ^tkaihsu ls%hd& o
fhdod .kS'

5' Ôúhl=f.a ,laIK m%fõKsh iy Tjqkaf.a mßirh tla jQ ixl,khla u.ska md,kh jk neúka
fuu ,laIK mßirh u; fjkia úh yels h'

6' Ôù ldKav folla m%fõKslj iudk fyda fjkia jkafka flfia ±hs msßlaiSu isÿl< yelafla
DNA uÜgñka mÍlaId lsÍfuka muKls'

7' Ôùka w;r m%fõKsl iudk;d iy fjkialï y÷kd .ekSu i|yd úúO DNA úYaf,aIK Ys,am
l%u jeä ÈhqKq lr we;s w;r" tu we;eï l%uhka mqoa.,hka y÷kd .ekSugo Ndú; lrkq ,efí'

8' fï Ys,am l%uj,§ úix.ukh" fc, úoHq;a.dukh taIK Ndú;h jeks ̂ ñka fmr i|yka l<& Ys,am
l%u o fhdod .kS'

ksfrdaO$iSud is;shï (Restriction maps)

1' iSud is;shula hkq DNA LKavhl iSud ia:dkj, idfmalaI msysàu iy tu ia:dk w;r ÿr
±lafjk rEmigykhs'

2' iSud is;shï .;lsÍfï§ fkdokakd DNA LKavhla fldgiaj,g lmd tA u.ska úúO lemqï ia:dk
^iSud ia:dk& y÷kd.ekSu isÿ flf¾'

3' úfYaIs; DNA wkql%u oaú;aj odu DNA LKavj,g lemSu iSud tlaihsu u.ska isÿfõ'

4' iSud ia:dk ixLHdj iy tajd msysgk ia:dk u; úúO m%udKfhka hq;= DNA LKav úYd, ixLHdjla
we;s fõ' fjkia iSud tkaihsu DNA wKqj fjkia ia:dkj,ska lmk neúka fï ksid fjkia
m%udKj,ska hq;= DNA LKav we;s fõ'

5' laf,daklrK jdyl f.dvke.Sfï § iSud is;shï b;d jeo.;a fõ' wd.ka;=l DNA LKavhla
laf,daklrK ia:dkhg ksfõYkh lsÍu i|yd iSud tkaihsu u.ska fuu is;shïj, oelafjk
laf,daklrK ia:dkhl§ tAjd lmkq ,efí'

iq,Nj Ndú; jk ma,diaóv jdylhl iSud is;shula 7'35 rEmfha ±lafõ'

l=vd DNA LKavhl iSud is;shu

pBr 322 ma,diañv DNA jdylhl
iSud is;shu
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DNA wkql%u ks¾Kh

1' DNA wKqjl tla Þuhl msysgk weäkSka" .=jekska" ihsfgdiska iy ;hñka hk Niauj, ksjerÈ
wkqms<sfj< ks¾Kh lsÍfï ls%hdj,sh DNA wkql%u ks¾Khhs'

2' DNA wKqjla wkqmQrl iy m%;siudka;r odu follska iE§ we;s w;r" bka tla f¾Çh wkql%uhl
ieliqu fuys§ ks¾Kh flf¾'

3' 1977 § f*âßla ieka.¾ ̂Sanger& DNA wkql%uks¾Kh y÷kajd ÿkafkah' ̂ ì%;dkH ffcj ridhksl
úoHd{fhla jk ieka.¾ ridhk úoHdj ms<sn| fkdfn,a ;Hd.h foj;djla ,nd.;a úoHd{hls'&

4' ieka.¾ y÷kajd ÿka DNA wkql%u ks¾K Ys,am l%uh 1977 isg wo olajd úYd, jYfhka jeäÈhqKq
ù we;'

5' 2003 § iuia; udkj Ôfkdauh wkql%uh ,nd .ekSfï ld,h jk úg DNA wkql%u kS¾K
;dlaIKh Ndú;hg .; yelsj mej;sKs'

6' udkj Ôfkdau jHdmD;sh hgf;a § th m<uq mrïmrdfõ wkql%u ks¾Kh ;dlaIKh f,i ye¢kaúKs'
ta i|yd jeä ld,hla .;jQ w;r flá DNA LKavj, muKla wkql%uh ks¾Kh l< yels úh'

7' t;eka isg wdrïN jQ B<Õ mrïmrdj wkql%u ks¾Kh fojeks mrïmrdfõ wkql%uks¾Kh olajd o"
jvd;a kQ;k f;jeks mrïmrdj wkql%u ks¾Kh ;dlaIKh olajd o" jeä ÈhqKq ù we;'

8' jvd;a u kQ;k ;dlaIKh u.ska kshqla,sfhdaghsv ñ,shk .Kkla È.ska hq;= odu wkql%uh l<
yels w;r" wkql%u ks¾Kh i|yd wjYH ld,h o úYd, jYfhka wvqù we;'

9' udkj Ôfkdau jHdmD;shg jir 15 la .; jQ miq wo jk úg mqoa.,hl=g ;u wkql%u l<
ðfkdauh meh .Kkla ;=< weußlka fvd,¾ 1000 l ^2018 j¾Ih& ñ,lg ,nd .; yels h'

10' DNA wkql%u ks¾Kh ;dlaIKfha ixj¾Okh iu. tys Ndú;djka o mq¿,a ùulg ,la ù we;'

DNA wkql%u ks¾Kfha Ndú;

1' wKql Ôj úoHdj(
^DNA j, lD;Hhka wjfndaO lr .ekSug DNA NIau wkql%ufha f;dr;=re jeo.;a fõ'&

1' DNA wkql%uh wOHhkh u.ska fmd,sfmmaghsvhla i|yd fla;kh jk cdkj, msysàu fidhd
.; yels h'

2' cdkhl DNA wkql%uh ;=< we;s we;eï n,m%foaY ^fvdfïk& fm%daàkfha lD;Hh ks¾Kh
lrhs'

3' WodyrKhla f,i" fm%daàkhla ffi, mg,fha ;S¾hla mg, fm%daàkhla njg m;a fõ o
ke;fyd;a DNA nkaOl fm%daàkhla njg m;a fõ o hkak cdkhl DNA wkql%uh u.ska
;S¾Kh fõ'

1980 § DNA wkql%u ks¾Kh fidhd.ekSu fjkqfjka ridhkúoHdj ms<sn| fkdfn,a ;Hd.h
,nd.;a úoHd{hka'  f*âßla ieka.¾ óg fmr 1958 § o bkaishq,skaj, weuhsfkda wï,

wkqms<sfj< fidhd.ekSu fjkqfjka fkdfn,a ;Hd.h ,nd.;af;ah'
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4' udkj Ôfkdauh ;=< cdkj, nyqmsgm;a ^msgm;a lsysmhla& we;s nj DNA wkql%u ks¾Kh
u.ska wkdjrKh ù we;'

5' weuhsfkda wï, wkql%ñl Ndú; lr fmmaghsvhl weuhsfkda wï, wkqms<sfj< ks¾Kh l<
yels kuq;a DNA wkql%uh Tiafia weuhsfkda wï, wkql%uh wjfndaO lr .ekSu ±ka jvd;a
myiq ù we;'

2' mßKdñl Ôj úoHdj(

1' Ôj úfYaIhla ;=< idudðlhkaf.a iy fjkia úfYaI w;r DNA wkql%uj, iudk;d iy
fjkialï Tjqkaf.a mßKdñl nkaOq;d wkdjrKh lrhs'

2' fuhg fya;=j  DNA mrïmrdfjka mrïmrdjg .uka lrk neúka ld,h;a iu. isÿjk
fjkiaùï DNA ;=< talrdYS ù ;sîuhs'

3' wdÈ udkjhkaf.a wdrlaIs; j ld,hla ;snQ u<isrerej,ska ^WodyrK f,i uó fyda whsia ;=<
je<¨Kq fyda f*dis, njg m;a jQ u<isrere& ,nd .;a DNA wkql%u ks¾Kh u.ska" Homo
sapiens mßKduh jQfha l=uk ld,hl o iy f,dalh ch .ekSug Tjqka uq,a ia:dkj,ska
^wm%sldfjka msg;g& ixl%uKh jQfha flfia o hkak ms<sn| ieÕjqK i;H ±k .ekSfï yelshdj
i,id § we;'

3' ffjoH úoHdj(

1' we;eï mjq,aj, wdfõKs .;jk m%fõ‚l wdndO msysghs'

2' ksfrda.S mqoa.,hl= jdylhl= ùu fyda fkdùu DNA wkql%u ks¾Kh u.ska wkdjrKh lr.;
yel' hï úfYaIs; frda.hlg fya;= jk we,S,hla mjq,l idudðlhka w;r jHdma;j we;s
wdldrh wjodkï ;lafiare lsÍfï § iy l<ukdlrKh ie,iqï lsÍug b;d jeo.;a fõ'

3' ms<sld frda. úksYaph o DNA wkql%u ks¾Kh Tiafia isÿ l< yels h'

4' ms<sld i|yd T!IOhla §fuka miq frda.shdf.a reêrh ;=< we;s DNA j, wkql%u ks¾Kh
u.ska m%;spdrh y÷kd .; yels h' T!IOh m%;spdr olajkafka kï reêrh ;=< jQ ms<sldj,g
in|;djla olajk DNA wkql%u wvq úh hq;=h'

5' N%EKhl l,, nkaOfhka úix.; l< DNA m%fõKsl wdndO ;sîu l,a ;nd úksYaphg
m%fhdackj;a fõ'

4' fjdaydßl lghq;= (Forensics)

1' i¾jiu ksUq,a¨ka yer mqoa.,hka fofokl= i¾jiu DNA wkql%u ±Íu w;sYhska ÿ¾,N h'

2' wmrdOhla isÿ jQ ia:dkhlska ^ia;%S$<ud ¥IK" ñkSurejka" fndaïn msmsÍu& yuq jQ øjHj,
^reêrh" flia" Y=l%dKq" fÄgh& DNAj,g iudk  DNA wkql%u iys; mqoa.,hka y÷kd .ekSu
DNA  wkql%u ks¾Kh u.ska isÿ l< yel' ̂ WÞyrK( fydalkaor iuQy ñkSuerefï§ ñkSurejka
y÷kd.ekSug fiahd i|ñ‚ ±ßhf.a ¥Ilhd y÷kd.ekSfï§ fuu ;dlaIKh Ndú; úh'&
tf,i u ms;D;ajh mÍCId lsÍu DNA wkql%u ks¾Kfha ;j;a m%fhdackhls' WÞyrK( 2004
iqkdñ fÄojdplfhka wia:dk.;jQ Baby 81 orejdf.a foudmshka y÷kdf.k Tyq wNs,dIa
f,i y÷kd.ekSu'

5' fugd cdk úoHdj (Metagenomics)

1' mßirhla ;=< we;s DNA m%cd DNA f,i ksiaidrKh lr fï idïm,h iuia;hla f,i
wOHhkh isÿ lrk úoHdj fugdcdk úoHdj f,i ye¢kafõ'

2' udkj foayh iy fjk;a mßirhla jeks hï úfYaI jdiia:dkhl isák laIqøÔùkaf.a iïmQ¾K
tl;=j laIqøìfhdauhla f,i ye¢kafõ' laIqøìfhdauhl isák Ôùka wOHhkh i|yd jk
idïm%odhsl l%u Y=oaO frdams; f,i j.d lsÍu u; mokï fõ'

4' flfia jqj o úYd, laIqøÔù ixLHdjla fufia frdamK udOH ;=< frdamKh l< fkdyels
neúka y÷kd.;yels laIqøÔùka úYd, m%udKhla fkdi,ld yeÍug ,lafõ'
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5' fugdcdk úoHdj u.ska fuu m%cd DNA ;=< we;s úYsIag wkql%u fhda.H uDÿldx.
Ndú;d lr úYaf,aIKh u.ska mßirhl jQ fjkia úfYaI rdYshl wkkH;dj fidhd .ekSug
yels fõ'

6' Tjqkaf.ka iuyrl= j¾;udkfha y÷kdf.k we;s w;r" ;j;a úYd, ixLHdjla kj úfYaI úh
yels h'

7' ta ksid mßir úoHdj" jix.; frda. wOHhkh ^COVID 19 jeks bÈßfha§ meñ‚h yels kj
frda. ldrlhka y÷kd.ekSug& iy fjk;a lafIa;%j, § fugd cdk úoHdj jeo.;a fõ'

6' DNA weÕs,s i,l=Kq ;dlaIKh (DNA fingerprinting)

1' hï mqoa.,fhl=g wkkH cdk i,l=K$DNA rgdj DNA weÕs,s i,l=Kla fyj;a  cdk
me;slvla ^DNA Profile& f,i ye¢kafõ'

2' i,l=Kq ;sîu fyda fkd;sîu ±kg ;SrKh lrkq ,nkafka i,l=K i|yd úYsIag uQ,slhla
(Primer)  Ndú; lrñka m%Odk jYfhka PCR u.sks'

3' tu i,l=Kq l=vd$flá iumdál ms<shqï (small/short tandem repeats/STR) fyj;a laIqø
wkqießh DNA  (microsatellite DNA) f,i ye¢kafõ'

4' iQkHIaál DNAj, we;eï ks¾fla; wkql%u wvx.= jk w;r" tys § fofla isg yh olajd NIau
hq., ixLHdjla tlla miqmi tlla 100 isg 1000 jdrhla mqkrdj¾;S jk neúka tu ms<shqï
^mqkrdj¾:&j, È. úúO fõ'

WÞyrK( TG NIau wkql%uh 8 jrla mqkrdj¾; jk úg

^TG&
8
 = TGTGTGTGTGTGTGTG

AAT NIau wkql%uh 6 jrla mqkrdj¾; jk úg
(AAT)

6 
=  AATAATAATAATAATAAT

5' tajd ks¾fla; neúka tajdfha fjkiaùu rEmdKqo¾Yh u; n,mEula fkdlrhs'

6' kuq;a fïjd mqoa.,hka wkqj fjkia ^úp,H& jk neúka i,l=Kq DNA f,i Ndú; l< yels h'

7' STR i,l=Kq Ndú; lsÍfï jdis kï

² tajd ðfkdauh ;=< nyq,j ;sîu
² PCR u.ska myiqfjka m%.=Kkh l< yels ùu
² fnfyúka úp,H jk nyqrEmH;dj
² ,dlaIKsl STR úYd, ixLHdjla mej;Su

8' DNA weÕs,s i,l=Kq ;dlaIKh i|yd l,ska Ndú; l< l%uh jkafka" i,l=Kq lrk ,o
i,l=Kla (labelled marker) Ndú; lr úYsIag wkql%u taIK lsÍuhs (DNA taIK iy tAjd
fouqyqïlrKh lsÍu' fï ms<sn| óg fmr i|yka úh'&

mqoa.,hka ;sfokl=f.a
STR m: foll
mqkrdj¾; rgdj,
úúO;ajh
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9' kuq;a ±ka DNA wdlD;s me;slv ,nd.ekSu i|yd i,l=Kq lÜg,hla ̂ taIK fyda PCR uQ,slh&
Ndú;d fõ'

10' mqoa.,hkag fndfyduhlg iudk má rgdjla (banding pattern) msysáh yels neúka tl i,l=Kla
(marker) Ndú; lr DNA weÕs,s i,l=Kla ,nd .; fkdyels fõ'

11' i,l=Kq jeä ixLHdjla ixl,k f,i Ndú; jk úg tl u rgdj yuq ùfï iïNdú;dj
l%ufhka wvq fõ' i,l=Kq 13 la Ndú; jQfha kï tlu rgdj yuqùfï iïNdú;dj ì,shk 10
isg á%,shk .Kkdjla w;r w.hlg meñfKk nj .Kkh lr we;'

12' f,dal ck.ykh ì,shk 7 la muK jk neúka" mqoa.,hka fofokl= tl u m%fõKs me;slv$
weÕs,s i,l=K ±Íu fnfyúka u úh fkdyels fohls'

DNA weÕs,s i,l=Kq ;dlaIKfha fh§ï

1' wmrdOlrejka y÷kd .ekSu iy f.dÿre jQjka y÷kd .ekSu ^rEmh 7'37&
iellrejka ^ñkSurejka" ia;%S ¥Ilhka& f.a weÕs,s i,l=Kq" wmrdOh isÿ jQ ia:dkfha ffcùh
øjHj,ska ,nd .;a weÕs,s i,l=Kq iu. .e,mSug ,lalrhs' wmrdOlrejkaf.a wkkH;dj ms<sn|
úfYaI{ woyi wêlrKh u.ska ms<s.kshs'

wmrdOhla jQ ia:dkhlska ,enqKq idïm,hl weÕs,s i,l=Kq iellrejka ;sfokl=f.a weÕs,s
i,l=Kq iu. iei§fï §" fojk iellref.a DNA me;slv wmrdO ia:dkfhka ,enqKq idïm,h
iu. .e<fma' ^rEmh 7'37&

2' mS;D;aj mÍlaIdj
orejl=f.a DNA weÕs,s i,l=K" mshdf.a fyda ujf.a DNA weÕs,s i,l=Kq iu. lsisúfgl;a
i¾jiu fkdfõ' kuq;a orejl=g we;eï i,l=Kq mshdf.ka o wfklajd ujf.ka o ,efí' ta ksid
orejl=f.a mS;D;ajh .eg¨jla ù we;s úg hï mqoa.,hl= tlS orejdf.a mshd f,i ;yjqre lsÍug
fyda tfia fkdfõ hehs neyer lsÍug DNA me;slv ksrjoHju Ndú; l< yels h ^rEmh 7'38&

3' wdidÈ; ldrl y÷kd .ekSu(
jHdêckl wdidol Ôúhl=f.a weÕs,s i,l=K i|yd taIK fyda uQ,sl we;s úg fï jHdêcklhd
frda.shd ;=<" wdydr fyda c,h ;=< isàu fyda fkdisàu DNA weÕs,s i,l=Kq ;dlaIKh u.ska
wkdjrKh l< yels h'

wmrdO ia:dkhl
idïm,hl iy
iellrejka
fofofkl=f.a PCR u.ska
m%.=Kkh l< STR
mqkrdj¾; tAll iy tAjd
we.frdaiafc,
úoHq;d.ukhg ,la
lsÍfuka ,nd.;a LKav
rgdj'
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fmd,suf¾ia odu m%;sls%hdj (PCR)

1' DNA m%;sp,s; ùu wkqlrKh lrñka kd,ia:j ksYaÑ; DNA wkql%uhl msgm;a rdYshla ̂ ñ,shk
fyda ì,shk .Kkla& ,nd.ekSug ̂ DNA m%.=Kkh fyj;a Amplifi lsÍug& Ndú;d jk ;dlaIKh
fufia ye¢kafõ' PCR hkq by< ksjroH;djlska hq;=j blaukska DNA j, msgm;a úYd, ixLHdjla
,nd.; yels l%uhls'

2' fuys§ PCR ñY%Khl wvx.= úh hq;= øjH

a. DNA fmd,suf¾ia tkaihsuh - fuh m%;sp,s; ùu iy kj DNA oduh È.= ùfï m%;sls%hdj
W;afma%rKh lrhs'

b. wuqøjH f,i dNTP ^äTlais rhsfndkshqla,sfhdghsv g%hs fmdiafmaÜ& - dNTP iE§ we;af;a
fmdiafmaÜ ldKav ;=klska" äTlais rhsfndaia iSks wKqjlska iy khsg%ckSh NIau wKqjlskah'
fuu dNTP äTlaisrhsfndakshqla,sfhdghsv j¾. y;rls' tAjd  dATP, dGTP, dTTP iy
dCTP h'

c. m%.=Kkh lsÍug wjYH ;ks DNA wÉpq oduh

d. ;ksÞu T,sf.dkshqla,sfhdaghsv uQ,sl (Primer) - DNA fmd,suf¾ia u.ska DNA m%;sp,s; ùu
wdrïN lsÍu i|yd uQ,slhla wjYH fõ'  PCR j, uQ,slh kshqla,sfhdghsv iq¿
ixLHdjla iys; ^T,sf.dkshqla,sfhdghsv& úYsIag DNA wkql%uhls'

fuys§ uQ,sl folla Ndú;d jk w;r bka tlla tla DNA Þuhl 3Z wka;fha wkql%uhgo
wfkla uQ,slh B<Õ Þufha 3Z wka;hgo  nef|a' ^ffi,h ;=<§ uQ,sl f,i l%shdlrkafka
RNA wkql%uhla jqjo PCR i|yd fhdÞ.kafka DNA uQ,slhls'&

e. tkaihsuh i|yd iyidOl - Mg2+

f. m%;sl%shdjg wjYH iajdrlaIlh'

PCR ñY%Khl wvx.= úh hq;= øjH" PCR k<hla iy ;dmc pl%SlrK PCR WmlrKh
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PCRj,§ pl% lsysmhla isÿlrk w;r tu tla tla pl%hl mshjr ;=kla we;'

1' ÿiajNdùlrKh
2' ;dmdkqYS; hq.,kh
3' È.=ùu

1' ÿiajNdùlrKh

DNA LKavhl msgm;a lrkq ,nk wkql%uh we;af;a ds DNA fyj;a oaúmg DNA f,ih'
m%:ufhkau PCR ñY%Kh 950C g r;a lsÍu u.ska ÿiajNdúlrKh lrkq ,efí' fïksid B<Õ
mshjr i|yd wjYH ;ksÞu DNA wÉpq folla we;s fõ'

fuu WIaK;ajfha § tkaihsu jeä m%udKhla ÿiajNdùlrKh jk neúka  ÿiajNdúlrKhg miqj
DNA fmd,suf¾ia tl;= lsÍu wjYH úh yel'

kuq;a ;dmldó Ôùkaf.a tkaihsu by< WIaK;ajhg m%;sfrdaë h' ta ksid PCR ys § Ndú;d jk
iq,n ;dm m%;sfrdaë DNA fmd,suf¾ih Taq DNA fmd,suf¾ia jk w;r" th ;dmldó nelaàßhdjla
jk Thermus aquaticus f.ka ,nd .kS'

2' ;dmdkqYS; hq.,kh

fuys§ WIaK;ajh wvqlrk w;r ^isis,a lsÍu&" túg uQ,sl ;ksÞu wÉpq DNA j, wkqmQrl NIau
wkql%uhg yhsv%cka nkaOk u.ska nef|a' wvq WIaK;ajj,§ fuh isÿ jk neúka" fuh ;dmdkqYS;
hq.,kh f,i ye¢kafõ' ;dmdkqYS; hq.,kh jk WIaK;ajh uQ,slfha È. iy wkql%uh u; r|d
mj;S'

3' È.= ùu ^uQ,slh È.=ùu fyj;a nyqwjhùlrKh&

fuys§ DNA fmd,suf¾ia u.ska wÉpq DNA j, 3Z wka;fha jQ uQ,slhg kj kshqla,sfhdaghsv
tlalrñka DNA oduh Èlalrhs' fuys§ uQ,slh È.= ùu (DNA ixYaf,aIKh& fjkia WIaK;ajhl
§ ^Ndú; l< DNA fmd,suf¾iaj, m%Yia; WIaK;ajfha§& isÿ fõ' WÞyrK( Taq DNA
fmd,suf¾iaj, m%Yia; WIaK;ajh 720C fõ' fuys§  m%udKj;a ld,hla ,nd ÿka úg wÉpq DNA
j,g wkqmQrl msgm; iE§ iïmQ¾K fõ'

m%:u ;dmc pl%hl wjidkfha ̂ ÿiajNdùlrKh" ;dmdkqYs; hq.,kh" iy È.= ùu& tla oduhlska
tla msgm; ne.ska msgm;a folla ,efí'

flfia jqj o" uQ,slfhka wdrïN ù iïfm%aIKh jk kj DNA  msgm; b,lal DNA wkql%ufha
wfmalaIs; msgm;g jvd È.ska jeä úhyels kuq;a PCR pl% follg miqj b,lal DNA j,
ksrjoH msgm; ixYaf,aIKh fõ'

DNA wÉpqj,g uQ,sl ne¢ fmd,suf¾ia tkaihsu l%shdj ksid
kj DNA odu ixiaf,aIKh fjñka  fomig È.=ùu
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m<uq pl%fha§ DNA msgm;a follao" fojeks pl%fha§ msgm;a y;rlao ,efí' miqj b,lal DNA
j, msgm;a tla tla pl%hg miqj >D;Sh wdldrhlg (exponential) (2, 4, 8, 16 wdÈ f,i& ksmofõ'
o¾YSh PCR j, pl% 35-40 olajd we;' wjidkfha ;ks DNA wÉpq wKqjlska wjYH DNA wkql%ufha
msgm;a ñ,shk .Kkla ksmofõ'

uq,a pl% ;=fka § PCR M, iEfok wkaou my; rEmfha iy iïm;a fmdf;ys 7'39 rEmfha ±lafõ'

mqkrdj¾;kh jk pl% iajhxlS%hj fufyhfjk w;r th PCR hka;%h ^;dmc plS%ldrlh& ;=<
isÿ flf¾'  PCR ñY%Kh PCR k, ;=< ms<sfh, lrk w;r" tajd PCR hka;%fha isÿre ;=<g we;=¿
flf¾ ^ksfõYkh lrhs'&

PCR m%;sl%shdjl uq,a pl% ;=fka§ PCR M, iEfok whqre
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iïu; È. m%udK iys; DNA bksuÕla ^jfï& iy
PCR u.ska m%.=Kkh fldg ,nd.;a LKavh
fmkajk fc,úoHq;d.uk rEmhla

PCR iy fc,úoHq;d.ukh

PCR úYaf,aIKh u.ska m%.=Kkh l< DNA LKav n,d.ekSu i|yd fc,úoHq;d.ukh Ndú;d

flf¾' DNA wkaùlaIhlg mjd fkdfmfkk neúka PCR u.ska m%.=Kkh l< úg wod< DNA

wkql%ufha msgm;a úYd, m%udKhla ,efnk neúka th fc,fha máhla ^Band& f,i n,d.; yelsh'

WoyrK( fuu rEmfha olajd we;s mßÈ NIau hq.,a 400 la iys; ^400 bp& iys; máhla fc,fha
±l.; yelsfõ'

PCR j, Ndú;

1' wdid§ ldrl ^Wod( HIV fymghsáia" uef,aßhd& ;sîu i|yd idhksl kso¾Yl úYaf,aIKh

2' m%fõKsl frda. we;s lrk úlD;s úYaf,aIKh Wod( isiaála ff*fn%daisia" oEle;s ffi, rla;ySk;dj"
mSkhs,a lSfgdkqhQßhd&

3' fjdaydßl mÍCIKd.drj, Ndú; fõ' wÉpq DNA l=vd ixLHdjlska msgm;a úYd, ixLHdjla
iE§ug PCR g yels neúka th úfYaIfhka m%fhdackj;a fõ' ukao h;a( wdrïNl DNA b;d iq¿
m%udKhla muKla wjYH neúks ^Wod( reêr ìkaÿjla fyda ;ks flia .ila&'

4' PCR laf,dakSlrK ls%hdud¾.fha w;HjYH Ys,am l%uhla jk w;r" th wÉpq odu b;d l=vd
m%udKhlska Y=oaO DNA úYd, m%udKhla ckkhg iy hï úfYaI cdkhla .ek ;jÿrg;a
wOHhkhg bv i,ihs'

5' DNA wkql%uKs¾Kh PCR  u; r|d mj;S'

6' mßKdñl Ôj úoHd fCIa;%fha § úfYaI w;r in|;d y÷kd .ekSug iy .fõIKhg PCR Ndú;hg
.kS'

7' udkj úoHdfõ § mqrd;k udkj ixl%uK rgd wjfndaO lr .ekSug o th Ndú; fõ' mqrdúoHdfõ
§ mqrd;k udkj j¾.hd ms<sn| fidhd ne,Sug th Ndú;hg .kakd ,§'

8' jir ñ,shk .Kkdjla merKs kIag jQ úfYaIj,ska fyda wêYS;ixrlaIs; f*dis,j,ska .;a DNA
m%.=Kkh u.ska mdIdKsh Od;= úoHd{fhda PCR iq,nj Ndú; lr;s' tu.ska Tjqkaf.a mßKdñl
nkaOq;d meyeÈ,s lsÍug ;jÿrg;a wOHhkhg ,la l< yels h'

RT-PCR ßj¾ia g%dkaial%smafÜia fmd,suf¾ia odu m%;sl%shdj

PCR mÍlaIdfõ úlrKhla jk fuys§ DNA wÉpqjla fjkqjg RNA wÉpqjla Ndú;d fldg   idïm,hl
RNA úYd,kh lr .ekSu iy y÷kd.ekSu isÿflf¾' fuys§ m%:ufhka RNA idïm,h ßj¾ia
g%dkaial%smafÜia tkaihsuh u.ska cDNA ̂ wkqmQrl DNA& j,g mßj¾;kh flf¾' miqj tu cDNA
idudkH PCR j,g ,la flf¾'

Real Time RT-PCR u.ska idïm,hl RNA y÷kd.ekSu iy tys we;s RNA m%udKh ks¾Kh lrkq
,efí' mqoa.,hl=g COVID-19 wdidokh ù weoa±hs ne,Sug tu mqoa.,hdf.a kdid .%iksldfjka
fyda iajrd,sl .%iksldfjka ^kdih ;=<ska fyda uqLh ;=<ska& ,nd.;a (swab)  ud;a;=jl tu
jhsrih ;sfí ±hs fuu RT-PCR ;dlaIKh u.ska mÍlaId lrkq ,efí'


