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1. Restriction endonucleases: ,d endonuclease ,d enzyme gS tks nucleic acid ds phosphodiester bonds dks 

,d internal site (,d exonuclease ls ugha dkVk tkrk, tks  dsoy nksuksa fljksa esa ls ,d fljk ds nucleotides dks dkVrk gS) 
dqN endonucleases DNAs vkSj RNAs ds internal bond (vUr% cU/kksa) dks randomly (;knf̀PNd) dkVrk gSA gkykafd, 
restriction endonucleases specific (fof’k"V) restriction sites ij dsDNA ds nksuksa strands dks dkVrs gSaA Restriction 
endonucleases dbZ izdkj ds gSa vkSj izR;sd restriction endonucleases ,d restriction site ds fy, vR;f/kd fof'k"V gSa, 
tks T;knkrj 4, 6 ;k 8 base pairs ds gksrs gSaA dqN viokn gSa tks ckn esa discuss fd;s tk;saxsA 

Three types of restriction endonucleases 

Type I 

 Type I enzymes dks lcls igys [kkstk x;k FkkA budh recognition site vyx gksrh gS vkSj budh cleage site ls 
dkQh nwj gksrh gSA  

 bu restriction enzymes dks dk;Z djus ds fy, Magnesium, ATP (adenosine triphosphate) vkSj AdoMet 
(S-adenosyl methionine) dh vko’;drk gksrh gSA  

 Type I restriction enzymes esa 3 subunits gksrh gSaA 
Type II 

 3000 ls Hkh T;knk vyx&vyx izdkj ds type II restriction endonuclease enzymes gSaA  
 Type II restriction enzymes dh recognition sites 4 ls 8 base pairs yEch gksrh gS vkSj Mg2+ dh mifLFkfr 

esa lfØ; gksrh gSA  
 budks dk;Z djus ds fy, ATP ;k AdoMet dh vko’;drk ugha gksrh gSA  
 ;s restriction endonuclease T;knkrj mlh site ij cut djrs gSa, tgka os DNA dks igpkurs gSa vkSj ;s ,d subunit 

ds cus gksrs gSaA   
Type III 

 Type III restriction endonucleases recognition site ls approximately 25 base pairs ij cut djrs gSaA 
 Type I vkSj Type II ls vyx, Type III restriction endonucleases nks vyx&vyx nucleotide sequences 

dks recognition sites dh rjg igpkudj dk;Z djrk gSA  
 ;s nks nucleotide sequences Type I vkSj Type II }kjk igpkus x;s sequences ls vyx gksrs gSa, D;ksafd nks 

sequences non-palindromic vkSj budh base pairing esa ,d nwljs ds foijhr gksrs gSaA  
 Type III restriction endonucleases dks DNA restriction vkSj methylation dks iw.kZ djus ds fy, AdoMet 

vkSj ATP dh vko’;drk gksrh gSA  
 

Applications 

►Restriction endonucleases dks izkFkfed :i ls DNA replication vkSj protein expression experiments esa genes 
dks plasmid vectors esa insert djkus esa mi;ksx fd;k tkrk gSA  

 lkekU; :i ls mi;ksx esa yk;k tkus okyk restriction endonuclease type II restriction endonucleases gSA  
 Vector esa ,d gene dks insert djkus ds fy, same restriction enzyme dks plasmid DNA vkSj gene insert ij 

use djrs gSaA Restriction endonuclease ls dkVs tkus ds ckn, bUgsa DNA ligase ds }kjk tksM+ fn;k tkrk gSA  
 budks single nucleotide polymorphism dks igpkuus esa Hkh mi;ksx fd;k tkrk gS, tks gene alleles ls vUrj irk 

djus esa dke vkrh gSA  
 ;s ,d DNA dh genotyping fcuk sequencing dh cost ds allow dj ldrk gSA Restriction enzymes dks M+kyus 

ds ckn fQj gel electrophoresis djkus ij, gel esa mifLFkr bands dh la[;k samples ds genotype dks crkrk gSA  
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 Restriction endonucleases, DNA fragmentation ds fy, Hkh mi;ksxh gSA ;g technique DNA dks specific 
sites ij dVus ds fy, allow djrh gS, tks ,d fuf’pr sequence dk fragment esa gksuk lqfuf'pr djrh gS vkSj lHkh 
VwdMs+a leku vkdkj ds gksrs gSaA Fragmented gksus ds ckn, DNA dbZ izdkj dh analytic techniques ds fy, T;knk 

mi;qDr gks tkrk gSA ;g genetic fingerprinting tSls izfØ;kvksa esa Hkh mi;ksx fd;k tkrk gSA  

Restriction sites: lHkh restriction sites  palindromes gSa (buesa same double-stranded DNA base sequence 
nksuksa fn'kkvksa esa gksrs gSa). mnkgj.k ds fy, vf/kdrj dke esa fy;k tkus okyk Eco RI enzyme GAATT (5' ls 3') sequence dks 

igpkurk gSA tc 5'- ls 3'- i<+ tkrk gS rks, complementary strand dk sequence Hkh GAATTC gksrk gSA  

Bacteria restriction endonucleases dks defense mechanisms ¼j{kk ra=½ (tSls% viral invasion ds fo:)) dh rjg 
mi;ksx djrk gSA izR;sd izdkj ds bacterium esa vius Lo;a ds restriction enzymes vkSj specific recognition sites gksrh 
gSaA Foreign DNA dks izHkkoh :i ls recognition sites ij cut yxkdj u"V dj fn;k tkrk gSA  

Bacteria vius genome dks, vius DNA dh restriction sites esa base-modification ls (lkekU;r% methylation ls) cpkrk 
gSA  vr% izR;sd strain ds ikl ,d restriction endonuclease vkSj DNA methylase, leku target fof'k"Vrkvksa ds lkFk 

gksrk gS,  

“Restriction” endonuclease uke bu vR;f/kd fof'k"V nucleases dks blfy, fn;k Fkk D;ksafd ;s foreign DNAs ls 
invasion dks tSls fd bacterial viruses, dks jksdrk gSA  

Frequency of cutting: Restriction site specificity ds dkj.k, restriction endonucleases DNA dks fragments esa 
cut djrk gS, ftudh vkSlr yEckbZ dk irk restriction site esa mifLFkr base pairs dh la[;k ls (and to a lesser extent by 
the ratio of bases in the DNA) pyrk gSA  

DNA ftlesa pkjksa bases leku ek=k esa gksrh gSa, DNA sense strand ij fdlh LFkku ij izR;sd base dh probabilty ¼gksus dh 
laHkkouk½ (izkf;drk) 1/4 gksrh gSA 4 base pairs dh ,d restriction site ds fy, ml sequence dh random occurrence 
dh izkf;drk (1/4)(1/4)(1/4)(1/4) =1/44=1/256 gSA 6 base pairs ds fy, izkf;drk=1/46 = 1/4096 gS vkSj 8 base pairs 
ds fy, ;g izkf;drk =1/48 = 1/65536 gSA vr% ,d 6 base pairs restriction site okyk restriction endonuclease 4,096 
base pairs vkSlr yEckbZ ds fragments cuk;sxkA ;s fragment ,d iwjs gene dks j[kus ds fy, dkQh cM+s gksrs gSa (vr% blesa 
gene esa bl restriction endonuclease ds fy, dksbZ cut side ugha gS). 

Effect of base composition: DNA ftldk base composition 50% GC 50% AT ls vyx gS (tks pkjksa bases ds 
cjkcj la[;k ds led{k gS), ,d site ds fy, probability calculate djuk vko’;d gS tks blds izR;sd ?kVd dh probabilities 
dk xq.ku gksrk gSA vxj ,d DNA 66.7% GC gS (eryc 2/3 base pairs GC gS) vkSj base pairs dk random orientation 
¼fn'kkReDrk½ gksrh gS rks izR;sd A ,oa T nksuksa dh probabilities 1/6 gksxh vkSj G & C dh probabilities 1/3 gksxhA vr% GAATTC 
dh probability (1/3)(1/6)(1/6)(1/6)(1/6)1/3) = 1/11,664 gk xg, tks 1/4096 ls vyx gS tc pkjksa bases cjkcj ek=k esa 
mifLFkr FksA vr% Eco RI  }kjk cuk;s x;s fragment dh vkSlr yEckbZ DNA ftlesa higher GC content gSa mlesa T;knk gksxhA  

Naming of restriction endonucleases: Restriction endonucleases ds uke bacteria dh species vkSj strains ftuls 

;s derive gq, gSa ij j[kk tkrk gSA 1st letter genus ds fy, gksrk gS vkSj vxys 2 letters(2nd  and 3rd ) species ds fy, 4th 
strain ds fy, vkSj Roman numeral tks strain ds enzyme dks crkrk gSA 1st rhu letters, tks genus vkSj species ds fy, 

gksrs gSa, mUgsa italics esa fy[krs gSaA vr% Eco RI, E. coli strain RY13 ls izkIr igyk restriction endonuclease gSA  

uhps nh gqbZ list esa, dsoy ,d strand ds palindrome dk sequence fn;k tk jgk gS (nwljk bldk reverse complement gS 
vkSj 5' ls 3' i<+s tkus ij identical gksxk).  

Cut site dks vertical line (|) tks fd bases ds chp gksrh gS, ls le>k;k x;k gS   

Sticky ends (uhps l) curs gSa, tc Hkh cut sequence ds exact center ij ugha yxrkA Pu eryc dksbZ purine (A ;k G), Py 
eryc dkbZ pyrimidine (C ;k T). (A/T) eryc A ;k T (an AT base pair in either orientation).  

Note: Eco RII vlkekU; gS D;ksafd mlesa recognition sequence ,d ¼fo"ke½ odd number ds bases dk gksrk gSA  
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 Aac65 I   G|GTACC 
 Alu I       AG|CT 
 Bam HI  G|GATCC 
 Bgl II     A|GATCT 
 Cla I      AT|CGAT 
 Eco RI   G|AATTC 
 Eco RII  |CC(A/T)GG 
 Hae III   GG|CC 
 Hin dII   GTPy|PuAC 
 Hin dIII  A|AGCTT 
 Hpa II    C|CGG 
 Kpn I    GGTAC|C 
 Mbo I    |GATC 
 Not I    GC|GGCCGC 
 Nst I    ATGCA|T 
 Pst I     CTGCA|G 
 Pvu I    CGAT|CG 
 Sac I     GAGCT|C 
 Sal I     G|TCGAC 
 Sma I    CCC|GGG 
 Xma I    C|CCGGG 

Isoschizomers: dqN ekeyksa esa, 2 ;k T;knk vyx&vyx enzymes identical sites dh igpku djrs gSaA vyx&vyx source 
(L=ksr) ls izkIr enzymes tks same site dks igpkurs gSa vkSj pkgs os leku ;k vleku rjhds ls dkVrs gksa, mUgsa isoschizomers 
dgrs gSaA Sma I vkSj Xma I tks fd list esa fn;s gSa, ;s ,d isoschizomers dk mnkgj.k gS, tks ,d gh site dks vyx&vyx rjhds 

ls cut djrs gSaA  

Neoschizomer: ,d enzyme tks same sequence dks igpkurk gS ysfdu vyx&vyx rjg ls dkVrk gSA Neoschizomers 
,d fof'k"V izdkj (subset) ds Isoschizomers gSaA mnkgj.k ds fy, Sma I (CCC/GGG) vkSj Xma I (C/CCGGG) ,d nwljs 

ds neoschizomers gSaA 

Isocaudomer: ,d enzyme tks FkksMs vyx sequence dks igpkurk gS, ysfdu  ,d leku fljs cukrk gSA 

 

2.  DNA methyltransferases   

DAM Methyltransferase: E. coli ds dam+ strains esa, 5 ...GATC...3 sequence ds adenine residues ds N6 atom 
ij methyl group tqM+k jgrk gSA   DNA adenine methylase ,d single-subunit nucleotide-independent (type II) 
DNA methyltransferase gS tks recognition sequence 5 GATC 3 esa adenine residues ij S-adenosylmethionine 
ls methyl group dk transfer djrk gSA  

 E. coli esa, efficient DNA mismatch repair ds fy, dam methylation vko’;d gksrk gSA  
 oriC ij lVhd DNA replication ds initiation ds fy, oriC ij mifLFkr chromosomes ds segregation vkSj 

partition ds fy, vkSj gene expression ds modulation esa Hkh vko’;d gSA  
 Methyl group ds adenine ds N6 atom ij transfer ls ,d bulky alkyl residue dks B-form DNA ds major 

groove esa j[k fn;k tkrk gS, ftudh recognition sites esa sequence 5 GATC 3 gksrk gSA  
 blds foijhr dqN restriction enzymes dks GATC-residues ij DNA dks cleave djus ds fy, methylation dh 

vko’;drk gksrh gSA  
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DCM Methyltransferase 

dcm 5 ...CCAGG...3 ;k 5 ...CCTGG...3 sequence esa mifLFkr cytosine ds C5 position ij methyl groups tksM+rk gS 

vkSj bl izdkj EcoRl dh rjg restriction enzymes ls cleavage dks jksdrk gSA  

3. Restriction Mapping: Restriction endonucleases ls DNA ds cM+s pieces dks NksVs VqdM+ksa esa rksM+k tk ldrk gSA ;fn 2 
restriction endonucleases mi;ksx fd;s tkrs gSa, rks izR;sd fragment tks 1st enzyme ls cuk gS mls Hkh nwljs enzyme 
}kjk vkSj Hkh NksVs VqdMksa esa dkV fn;k tkrk gSA Electrophoresis vkSj fragments dh mobilities ds eqdkcys esa (fragments 
with those of “markers” of known size) fragments ds relative size dk irk pyrk gSA ftuesa cut cuk;s gSa, ml Øe dks 
mYVk djus ij, overlapping fragments dks align djds ewy DNA dk ,d iw.kZ restriction map cuk ldrs gSaA   

4.  Vectors: Cloned genes dk replication izkIr djus ds fy, budks self-replicating genomes esa M+kyuk vko’;d gS, ftUgsa 
vectors dgrs gSaA gkykafd bacterial plasmids dks vectors dh rjg mi;ksx fd;k tkrk gS, tSlk fd uhps crk;k x;k gSA blds 

vykok Hkh dbZ izdkj ds vectors gksrs gSaA ,d vector esa fuEu properties gksus pkfg,: 

1. Vector esa ,d origin of replication (ori +) gksuk pkfg, tks DNA dks viusvki replication ds fy, allow djs vkSj DNA 
esa Lora= :i host DNA gksrk gSA  

2. Cloning ds fy, mi;ksxh, circular vector dks fcuk fdlh vector DNA uqdlku ds restriction endonucleases ls 
open djrs gSaA blds fy, fof'k"V restriction site dk gksuk vko’;d gS tks iwjs circule vector DNA esa dsoy 1 gksuh 
pkfg,A Restriction endonuclease tks fd site fof'k"V gS, ls dkVus ij circular DNA linearize gks tkrk gSA Cut fljks 
dks okil tksM+us ij iwjk vector fQj ls cu tkrk gSA ;g cut fljks ds chp foreign DNA seqeuence dks vUnj tkus ds 

fy, allow djds ,d u;k] cM+k circular vector cukrk gS, ftlesa ,d inserted sequence gksrk gS tSls: ,d cloned 
coding sequence ;g /;ku fn;k tkuk vko’;d gS fd dqN izdkj ds vectors dk genome circular ¼xksykdkj½ gksrk 
gSA  

3. T;knkrj vectors dqN selectable marker (tSls fd antibiotic resistance) dks code djrs gSaA vr% host organism 
dks fo'ks"k ifjfLFkfr;ksa esa thfor jgus ds fy, vector dh mifLFkfr vko';d gSA 

4. blesa ,d second marker Hkh gksuk pkfg, tks cloned DNA okys vectors vkSj cloned DNA jfgr vectors ds chp vUrj 
dj ldsA    Positive selection-  Positive selection,म, host strain म काया क जीन की कमी मीिडया पर 

नही ंबढ़ती है, लेिकन recombinant clone के साथ प रवितत हो  मीिडया म बढ़ने के िलए आव क 

जीन उ ाद की आपूित करने म स म हो सकता है। 

 Negative selection - Negative selection म, एक रासायिनक यौिगक मीिडया म जोड़ा जाता है जो 
जीन उ ाद की उप थित म cytotoxic agent म प रवितत हो जाएगा, और प रणाम प, यह wild 
कार की कोिशकाओ ंके िवकास की अनुमित नही ंदेता है। लेिकन पुनः  संयोजक ोन के साथ 
त ील host strain एक गैर-काया क जीन उ ाद है और मीिडया म यौिगक की उप थित म बढ़ता 
है। 

 

5.  Plasmids: Bacterial plasmids NksVs circular DNAs gksrs gSa, ftuesa muds Lo;a ds origins of replication gksrs gSa vkSj 
bacterial cells esa autonomous (Lok;Ùk) replication esa leFkZ gksrk gSA Plasmids ftuesa mfpr genes gksrs gSa, os antibiotics 
izfrjks/kh bacteria cukus esa l{ke gksrs gSa, tks mu bacterias dk p;u djus esa laHko gksrs gSa ftUgksaus plasmid fy;k gSA vkdkj 

NksVk gksus ds dkj.k, plasmid esa ,d restriction endonuclease ds fy, dsoy 1 cut site gksrh gS, tks foreign DNA ds 
lekdyu (Integration) ds fy, circle dks open djrk gS vkSj plasmid ds fgLlks dks [kRe gksus ls cpkrk gSA budks dbZ rjhdksa 

ls modify Hkh fd;k tk ldrk gSA dbZ multiple cloning sites(MCS) ds addition ls cnyko dj ldrs gSaA  
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,d vU; trick ftldk mi;ksx izkdf̀rd :i ls mifLFkr cut sites dks gVkus ;k cukus esa djrs gSaA Codon ds 3rd base 
dks cny dj restriction endonuclease dh cut site dks gVkrk gSA Amino acid ds lEcU/k esa ,sls mutations silent gks 
gSa, ysfdu restriction endonucleases ls DNA ds cleavage ds lEcU/k esa ughaA 

 

Subcloning 

Cloning experiment dk lcls ljy rjhdk tks DNA cloning dh dbZ basic i)fr;ksa dks iznf'kZr djrk gS, cloned DNA dk ,d 
vector ls nwljs vector esa transfer gS, mi;ksx ftls subcloning dgk tkrk gSA ;g ,d large cloned fragment ds short region 
dks vf/kd foLrkj esa tk¡p djus ds fy, mi;ksx fd;k tk ldrk gS ;k ,d gene dks ,d ,sls vector esa transfer djus ds fy, tks bls 
particular species esa express djus ds fy, design fd;k x;k gSA mnkgj.k ds fy, E.coli esa plasmid vectors ds ekeys esa, tks 

lcls lkekU; fLFkfr gS, izfØ;k dks fuEu pj.kksa esa ck¡Vk tk ldrk gSA  

 bfPNr cloned sequence j[kus okys plasmid DNA dk isolation.  
 Restriction endonucleases ds lkFk plasmid dk discrete fragment esa digestion (cutting).  
 Agarose gel electrophoresis }kjk fragments dk separation. 
 Desired target fragment dk purification.  
 ,d u;k recombinant molecule cukus ds fy, ,d u, plasmid esa fragment dk ligation (joining).  
 Ligated plasmid dk ,d E. coli strain esa transfer (transformation).  
 Transformed bacteria dk selection.  
 Recombinant plasmids dk analysis. 
 

Plasmids: ,d plasmid, bacterial chromosome ls vyx ,d nwljk DNA molecule gS tks Lora= :i ls replication vkSj 

transmission ds fy, l{ke gSA Plasmids circular gS vkSj ;k rks bacterial chromosome ls vyx ;k bacterial chromosome 
ds lkFk tqM+s gq, gksrs gSA fof'k"V ifjfLFkfr;ksa dks NksMdj os host cell ds fy, vko';d ugha gksrs gSA dbZ rjg ds bacterial plasmids 
gS, ysfdu buesa 3 lcls vf/kd v/;;u fd, x, izdkj gS : -  

(1) F plasmids (conjugation ds fy, mŸkjnk;h gS) 
(2) R plasmids (antibiotics ds izfr resistance ds fy, genes j[krk gS) vkSj  
(3) Col plasmids (colicins ds fy, code djrs gS, os proteins tks sensitive E.coli cells dks kill ¼[kRe½ djrs gS, os particular 

colicin ds izfr immunity iznku djus okys genes Hkh j[krs gS). Plasmids ;k rks conjugative (transmissible) gks ldrs gS 
(conjugation ds }kjk DNA transfer dh e/;Lrrk djrs gS vkSj bl izdkj ,d population ds bacterial cells ds chp rsth 

ls o)̀ djrk gS) e.g., F plasmids, dbZ R plasmids vkSj dqN Col plasmids, ;k nonconjugative (conjugation }kjk DNA 
transfer mediate ugha gksrk gS) e.g., dbZ R plasmids vkSj vf/kdrj Col plasmids. 

 

Stringent and Relaxed Replication: Mainly blds replication control system ds dkj.k bacterial cell esa izR;sd 
plasmid ,d fof'k"V copy number dk;e gksrk gSA 

bl laca/k esa plasmids 2 izdkj ds gksrs gS:- (1) single copy vkSj (2) multicopy plasmids. Single copy plasmids dk replication 
control muds bacterial host cells dh rjg gS, blfy, os bacterial chromosome ds lkFk replicate vkSj segregate gksrs gS, 
bls stringent replication dgk tkrk gSA blds contrast esa, multicopy plasmids dk replication control bacterial host 
genome ls vyx gksrk gS, blfy, host genome ds izR;sd replication ds fy, os ,d ls vf/kd ckj replication djrs gSA bls 
relaxed replication dgk tkrk gSA  
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Stringent Plasmid Relaxed Plasmid 

Low # High # 

Depend on protein synthesis of system 
(Host) 

Independent (self) 

Stop replicating upon using protein 
synthesis inhibitors. 

Get amplify upon using protein synthesis inhibitors. 

Replicates with Genomic DNA Independent of genomic DNA (Only DNA Poly. Required) 

TABLE: Antibiotic resistance genes found in R plasmids, their proteins and mechanism of antibiotic 
resistance 

Antibiotic gene Protein produced by the gene 
conferring resistance 

Mechanism of resistance 

Ampicillin (amp) Penicillmase or β-lactamase Hydrolysis of C-N bond in β-lactam ring 

Kanamycin (kan) Kanamycin acetyltransferase* N-acetylation of the antibiotic 

Neomycin (neo) Aminogycoside phospho transferase O-phosphorylation of the antibiotic 

Streptomycin (str) Streptomycin phospho transferase Phosphorylation of OH on the antibiotic 

Streptomycin adenylate synthetase Adenylation of the OH on the antibiotic 

Some of major reporter genes/ protein used in RDT 

Protein Activity & Measurement 

CAT (chloramphenicol acetyltransferase) 
Transfers radioactive acetyl groups to chloramphenicol; 
detection by thin layer chromatography and 
autoradiography 

GAL (β-galactosidase) 
Hydrolyzes colorless o-nitrophenol-β-galactoside to o-
nitrophenol and galactose (colored products.) 

GUS (β-glucuronidase) 
Hydrolyzes colorless  X-gluc (5-bromo, 4-chloro, 3-indoyl 
ß–glucuronide)  to yield colored products. 

LUC (luciferase)   enzyme from firefly (Photinus pyralis), Oxidizes Luciferin to oxyluciferin emitting photons. 

GFP (green fluorescent protein) from the jelly-fish 
Aequoria Victoria   

Fluoresces on irradiation with UV. 
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There are now several variants of GFP with altered 
fluorescence emission to give different colours – YFP 
(yellow), BFP (blue), CFP (cyan). 

 

VECTORS  
,d vector ,d DNA molecule tks appropriate host cell esa replicate gksus dh ability j[krk gS vkSj ftlesa cloning ds fy, 
clone fd;k tkus okyk DNA fragment (bls DNA insert dgk tkrk gS) integrated gksrk gSA bl izdkj, ,d vector dks ,d origin 
of DNA replication (ftls ori ls denote fd;k tkrk gS) j[kuk pkfg, tks host cell esa function djrk gSA fdlh extra-
chromosomal small genome, e.g., plasmid, phage vkSj virus dks vector dh rjg use fd;k tk ldrk gSA 

 

Properties of A Good Vector 

,d vPNs vector dks fuEu properties j[kuh pkfg,: - 

1. bls autonomously replicate gksus esa l{ke gksuk pkfg,A tc cloning dk mn~ns'; DNA insert dh dbZ copies izkIr djuk gS, 
vector replicon dks relaxed control esa gksuk pkfg,, ftlls ;g single host cell esa viuh multiple copies generate dj 
ldsA 

2. bls isolate vkSj purify djuk vklku gksA 
3. bls host cells esa easily introduce fd;k tk lds, i.e., vector ds lkFk host dk transformation easy gksuk pkfg,A 
4. Vector es suitable marker genes  gksus pkfg, tks transformed host cells ds easy   selection dks allow djrk gSA 
5. tc mn~ns'; gene transfer gS, blesa Lo;a dk DNA insert tks ;g carry djrk gS, dks host cell ds genome esa integrate djus 

dh {kerk gksuh pkfg,A 
6. DNA insert j[kus okys vector molecules ds lkFk transformed cells (recombinant ;k chimaeric vector) flQZ vector 

molecules }kjk transformed cells esa selectable ;k  identifiable gksus pkfg,A 
7. ,d vector dks vf/kd ls vf/kd restriction enzymes ds fy, fof'k"V target sites j[kuh pkfg,, tgka DNA vko';d dk;ksZ dks 

ckf/kr fd;s fcuk tksMk tk ldrk gSA 
8. tc DNA insert ds expression dh vko’;drk gksrh gS, vector dks at least suitable control element j[kus pkfg,, 

promoter, orperator vkSj ribosome binding sites; dbZ nwljs factors Hkh important gks ldrs gSA 
 

Cloning and Expression Vectors 

 ,d suitable host esa DNA inserts ds propagation ds fy, use fd;s x;s lHkh vectors dks cloning vectors dgk tkrk gSA 
ysfdu tc ,d vector DNA insert ds expression ds fy, ;k blds }kjk specified protein ds production ds fy, design 
fd;k tkrk gS, bls expression vector dgk tkrk gSA  

 As a rule, bl izdkj ds expression vector at least lHkh regulatory sequence i.e., promoters, operators, 
ribosomal binding sites etc. j[krs gS, tks pqus x, host esa optimum function j[krh gSA  

 lHkh cloning vectors relaxed replication control j[krs gS, blfy, os per host cell vusd izfr;k¡ mRiUUk djrs gSA 
 tc ,d eukaryotic gene dks ,d prokaryote esa express fd;k tkrk gS, eukaryotic coding sequence dks prokaryotic 

promoter ;k ribosome binding site ds ckn place fd;k tkuk pkfg, D;ksafd eukaryotic regulatory sequences 
prokaryotes esa recognize ugha gksrh gSA  

 lkFk gh, eukaryotic genes, as a rule, muds coding regions esa mifLFkr introns (noncoding regions) j[krs gSA 
Eukaryotic genes ds mfpr expression ds fy, bu introns dks gVk;k tkuk pkfg, D;ksafd prokaryotes esa RNA transcript 


