HINDI MEDIUM [ UNIT-10 BOTANY RPSC-ACF]

Restriction endonucleases: t& endonuclease T& enzyme & S nucleic acid @ phosphodiester bonds &1
wa internal site (v exonuclease & &l @rel Sirdl, Sl ddel < RRT # At RRT & nucleotides & srear 2)
%8 endonucleases DNAs 3k RNAs & internal bond (s @=if) @1 randomly (a1gfRe®) @rear 2| gTaife,
restriction endonucleases specific (faf¥t<) restriction sites & dsDNA & <IHi strands &1 &Ted € | Restriction
endonucleases % TR & & 3k g restriction endonucleases T restriction site & v rcdfd® fafdre €,
S SATETCR 4, 6 47 8 base pairs & 811 €| {B 3UaE & ol 91% ¥ discuss f&d SR |

Three types of restriction endonucleases

Type |

e Typelenzymes &1 IS Ugel WISl AT oI | §9d! recoghition site 3T Bl & 3R Sa@ cleage site &
BHTHT R B |

e I restriction enzymes &1 & @x & forg Magnesium, ATP (adenosine triphosphate) 3k AdoMet
(S-adenosyl methionine) @ amaegdar Bt B |

e Type |l restriction enzymes & 3 subunits &< 2| %@
Type Il @

e 3000 I SATET 3TT—3TT YHR & type |l restriction endonug e?

e Type |l restriction enzymes @I recognition sites 4 & 8 base<p g 2 sk Mg? @) IuRefa
# AT e g |

o B B IR & fow ATP a1 AdoMet @ BRI &

e  Irestriction endonuclease STETHR I site g, el 9 DN@% ygaMd & )R ¥ U@ subunit

P 97 BT B <<i§l
ictj @ey% base pairs W cut @ €|

pe Il restricti eases q1 33T nucleotide sequences

| T UgA™ T sequences ¥ 3 B §, Fife «r
s non-palindromic 3k ase pairing § td R & [JURIT e 1

pe Ill restriction endonucleases & DNA restriction 3iR methylation aﬁT’T w7 & forw AdoMet
3R ATP &) arrazadhar gl 2 |

e sequences Type

Applications

P Restriction endonucleases & wafA® w7 & DNA replication @R protein expression experiments # genes
@1 plasmid vectors & insert &M ¥ SYANT faar Srer 2 |

o  UMMI®Y W SUANT H AT WM dTel restriction endonuclease type |l restriction endonucleases |

e Vector #U®% gene &l insert &M & oI same restriction enzyme @1 plasmid DNA 3iR gene insert &
use &xd ¥ | Restriction endonuclease & &I¢ WM & 15, 3¢ DNA ligase & gRT Sirs fRar siram 2 |

e 3731 single nucleotide polymorphism @' Tgar # ¥ SUANT B Srar 2, S gene alleles & R ar
P H B AR |

e ¥t DNA &1 genotyping f39T sequencing @1 cost & allow @x \adar 2 | Restriction enzymes &7 STe
@ 91g fR gel electrophoresis &M W, gel # Sufkerd bands @1 W& samples & genotype &I Tl & |
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e  Restriction endonucleases, DNA fragmentation & forg § ITAEY ) g technique DNA @I specific
sites R we & oy allow & 8, ST U@ fAR¥aa sequence &7 fragment # gﬁﬂﬂjﬁf%ﬁm 2 &R it
THS M FBR B &1 § | Fragmented € & a15, DNA & UaR @1 analytic techniques & forg sarar
IUYE &1 O 2 | I8 genetic fingerprinting S UfhaTall # N SUANT fban S 2

Restriction sites: o+ restriction sites palindromes g (3% same double-stranded DNA base sequence
2T feement 3 e §). SereRvr @ Iy aifted] ™ # forar S arer Eco Rl enzyme GAATT (5' 9 3') sequence &7
YgAEar €919 5'- 9 3'- g e ® 4, complementary strand @T sequence ¥ GAATTC &raT 2 |

Bacteria restriction endonucleases ®I defense mechanisms (&I &) (S: viral invasion @& favg) & e
SYANT Rl 8 | Gs UBR & bacterium ¥ 9= @9 @ restriction enzymes 3R specific recognition sites gl
2| Foreign DNA &1 w4l %0 ¥ recognition sites TR cut TR e &x fear e 2|

Bacteria 3197 genome &I, 31q= DNA @I restriction sites # base-modification ¥ (Wr=ad: methylation %) F=mam
2| 3/ USRS strain @ URT U restriction endonuclease 3k DNA methylase, ¥4 target faf¥redmell & rer

BT 2,

“Restriction” endonuclease M 3 A& fAf¥Te nucleases &1 safew fear o i gn DNAs &
invasion &1 i1 f& bacterial viruses, @1 T 2 | o {/&

Frequency of cutting: Restriction site specificity @ @RI, restriction‘e es DNA &I fragments #
cut oxar B, @ iiaa @/ TS BT Ual restriction site % SURYT base pairs @A A (and to a lesser extent by
the ratio of bases in the DNA) =rerer 2 | @
DNA 7% aRi bases &&= A= # &1l €, DNA sense 7
AT (wifdesar) 1/4 =1t € 1 4 base pairs &7 U restriction’si nce @ random occurrence

1 wifear (1/4)(1/4)(1/4)(1/4) =1/4%=1 1/4096 2 iR 8 base pairs
striction endonuclease 4,096

SRAT | A fragm
asé & forw 31 cut si

Eal IR T% DNA 66.7% GC 2 (vaerd 2/3 base pairs GC ) 3iR base pairs &1 random orientation
(feere B & o wd® A wd T 341 @ probabilities 1/6 &Y @ik G & C &1 probabilities 1/3 grfl | 3rd: GAATTC
%1 probability (1/3)(1/6)(1/6)(1/6)(1/6)1/3) = 1/11,664 =1 g, Wit 1/4096 ¥ 3T ¥ w/d T bases a_Ta 75T 3
Sufkerd o1 | rd: Eco Rl §RT 9911 T fragment @1 3ird ofwarg DNA i higher GC content & S&% Sarar g1fi |

Naming of restriction endonucleases: Restriction endonucleases & =T bacteria @ species 3iR strains =
A derive Y ¥ TR v W 2| 1% letter genus & oy BT 2 @R 3Tl 2 letters(2™ and 3™ ) species & forg 4th
strain & T 2’k Roman numeral S strain @ enzyme $! gamr 81 15 @ letters, ST genus 3iR species & fag
BT €, S+ italics # forad £ | ar: Eco R, E. coli strain RY13 & U< ugaT restriction endonuclease & |

i &1 g¢_list #, $a1 TP strand B palindrome T sequence a1 T Y&T # (JERT SHE reverse complement &
SR 5' ¥ 3' U¢ I R identical gmm).

Cut site @7 vertical line (|) 57 f% bases & @19 &Kkt 8, & \#=mar a1 &

Sticky ends (@ 1) 99a €, 919 T cut sequence & exact center IR F&l oTaT| Pu #deld @18 purine (A a1 G), Py
Hadd 18 pyrimidine (Car T). (A/T) widetg A a1 T (an AT base pair in either orientation).

Note: Eco RIl [T § «ifs S recognition sequence U (fA¥H) odd number @ bases @1 i 2 |

Aaakar Institute

2 Download iGuruji APP for Video courses 27, Kisaan Marg, Tonk Road, Jaipur-
302015
and online test series Phone: ,

9314503070



HINDI MEDIUM [ UNIT-10 BOTANY RPSC-ACF]

e Aac651 G|GTACC
e Alul AG|CT

e BamHI G|GATCC
e Bglll A|GATCT
e (Clal AT|CGAT
e EcoRl G|AATTC
e EcoRIl |CC(A/T)GG
e Haelll GG|CC

e Hindll GTPy|PuAC
e Hindlll A|AGCTT
e Hpall C|CGG

e Kpnl GGTAC|C
e Mbol |GATC

e Notl GC|GGCCGC @
e Nstl ATGCA|T {&

e Pstl CTGCA|G @

e Pvul CGAT|CG < {/&

e Sacl GAGCT|C %

e Sall G|TCGAC

+ Smal CCC|GGG @
¢ Xmal C|CCGGG (\@

Isoschizomers: B ATl ¥, 2 IT ST el T—3T6H en dentical sites @b %‘ | STTT—3TAT source
(=) & 9T enzymes St same site Bt aﬁ'\f 9 = Al ST\H% E’T 3= isoschizomers
PHEd & | Sma | 3R Xma | 51 & list 1‘-{ |sosch|zomers QIUI Ud B site BT T3 TRID
Acut g |

Neoschizomer: Us engz

ime sequence ST ORE W Hredm & | Neoschizomers
~ % |soschizomers Sma | (CCC/GGG) iR Xma | (C/CCGGG) T& TR

DNA methyltransferases

DAM Methyltransferase: E. coli & dam+ strains ¥, 5 ...GATC...3 sequence @ adenine residues @ N6 atom
T methyl group ST 3&aT 21 DNA adenine methylase U@ single-subunit nucleotide-independent (type 1)
DNA methyltransferase & Sl recognition sequence 5 GATC 3 # adenine residues W S-adenosylmethionine
1 methyl group @7 transfer &xer 2 |

e E.coli#, efficient DNA mismatch repair 1t dam methylation saea® gier 2|
e oriCTRYCId DNA replication @ initiation & 3 oriC = SURT chromosomes 3 segregation 3R
partition & foTy 3ik gene expression @ modulation § Y 3mawI® 2 |

e  Methyl group @ adenine @ N6 atom W transfer I T® bulky alkyl residue # B-form DNA & major
groove # v faar wimar 8, Ral recognition sites # sequence 5 GATC 3 grar 2|
o 3US U B restriction enzymes H GATC-residues TR DNA &t cleave &3 & T methylation @t

SgTgHar gl 2|
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DCM Methyltransferase

dem 5 ...CCAGG...3 a1 5 ...CCTGG...3 sequence # SuRerd cytosine & C5 position = methyl groups Sirear @
3R 9 UHR EcoRl @1 TRE restriction enzymes ¥ cleavage &7 Idhdl 2|

Restriction Mapping: Restriction endonucleases ¥ DNA @ a3 pieces &I BIC gdmel # areT ST Hadm 2 | Af 2
restriction endonucleases STINT &3 i €, o weid fragment St 1% enzyme 3 31 ® S9 41 ¥R enzyme
gR13IR ¥ BIC @e! # dre faar wmr 21 Electrophoresis 3iR fragments @ mobilities & g # (fragments
with those of “markers” of known size) fragments @ relative size &1 uar =reram 8 | 599 cut 9910 €, 959 59 BT
el ox W, overlapping fragments @1 align @@ ol DNA @1 v Q0T restriction map ST \ad ¥ |

Vectors: Cloned genes @ replication Urat &=+ @& fofw g77a1 self-replicating genomes & ST amawaa 8, g
vectors ®Ed € | glefife bacterial plasmids @1 vectors @) @e SUANT faar Sirm €, Siem fb =i garar 7 8| 599
AT W BS UFHR B vectors B € | Th vector # 1 properties g a1fRT:

g\:&m 3k DNA

1. Vector # U& origin of replication (ori*) 91 @12y St DNA &7 31q=amy replication
# ¥ WU host DNA grar 2|

2. Cloning & forg Swarf, circular vector @1 =1 fadt vector DNA
open &ed €| 5o forg fAf¥rse restriction site @1 &7 smavT® B le vector DNA # @adt 1 &Y
DNA linearize & wirar & | Cut RIRY

=1f2u | Restriction endonuclease ST & site faf¥re &, 4 W@u i i
B ATIE SIS W YT vector i A 99 ST 21 IBcu oreign DNA segeuence &1 3R o9 &

jction endonucleases &

v allow =& & =1, 97 circular vector |nserted uence T & oRI: T& cloned
coding sequence ¥ S &A1 Wi smazas @ UHR Ef‘:vecto me circular (MeT®R) gar
gl

3. SUERR vectors ¢w selectabl uie 1% antibiotic re o e aﬂﬁ 21 31 host organism

@1 ey aRRerfaat 3

4. 9% Us second ors cIoned DNA fgd vectors & € 3R

: 1’ W recombinant clone %Wﬂ%fﬁ?%ﬁﬁ%ﬁﬁ SICRUED
ﬁaqﬁfmﬁﬁwﬂé‘rﬂw%

¢ Negative selection - Negative selection ff, Wwwmﬁmﬁl'ﬂ%ﬁﬁ
S IdTE BT IURTA H cytotoxic agent H TRafdd 81 ST, 3R URUMAGRY, T8 wild
UHR B HIRIBISN & AT BT SFTANT TeT &afl § | A Y: HAToreh el ob A
%&ﬁa host strain Wﬁ?—m\_yﬂ?m% @Tmﬁwaﬁmﬁﬁm
|

Plasmids: Bacterial plasmids BI< circular DNAs 80 &, f5=% S9& @ & origins of replication 810 g iR
bacterial cells ¥ autonomous (¥a72=) replication % @wef €1 2 | Plasmids R ST genes 81 ¥, 3 antibiotics
yferIefl bacteria 99 # Wem B0 €, ST S bacterias BT IIT &1 # W9a B € R plasmid ferar 2 | smaR
BT 89 & &R, plasmid § T restriction endonuclease @& ot &aer 1 cut site 81 8, it foreign DNA &
THHed (Integration) @ forg circle &1 open @xar € 3R plasmid & 231 & S 8 A 99T 8 | 39D Hg ad!
I modify ft fosar 5 w&ar 8 | &8 multiple cloning sites(MCS) @ addition & 9gald &) Add 2 |
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TP 3 trick Rredr S UTpfce wU W IURLIT cut sites 1 8CT a1 917 & axd & | Codon @ 3" base
F19Ea @ restriction endonuclease F cut site F1 BSIAT & | Amino acid @ T H ¥ mutations silent &
& ¥ restriction endonucleases & DNA & cleavage & W= H =& |

Subcloning

Cloning experiment &1 §a4 wa a¥iaT Sif DNA cloning @1 &8 basic vgfuai ®1 ysRfa @=ar g, cloned DNA &1 U&
vector ¥ IR vector # transfer 2, SuanT 1 subcloning @eT ST 2 | 9 U@ large cloned fragment @ short region
P 31F FRAR # St B & o1 SUATT fhar 57 Ahdl § A7 U gene &1 U TN vector # transfer &=+ & fog o g9
particular species # express &= & fory design foar a7 2| SR & forg E.coli # plasmid vectors & ##er #, i
Fa%1 = Reafdy &, ufshan &1 e =Roll 7 dffer o1 et B |

o sfBd cloned sequence Y@= daret plasmid DNA @7 isolation.
e Restriction endonucleases @ eI plasmid @ discrete fragment # digestion (cutting). : \

e Agarose gel electrophoresis gR1 fragments @1 separation.
e Desired target fragment &7 purification. @
e T&% 7T recombinant molecule 9 & foT & Y plasmid # fragment % g).
e Ligated plasmid &1 U® E. coli strain # transfer (transformation). m&%

e Transformed bacteria &1 selection.

e Recombinant plasmids @ analysis. <®@
<\ .

Plasmids: t& plasmid, bacterial chromosome ¥ 3feT Ta =1 DNA molecule 8 W1 Wda w4 ¥ replication 3R
transmission @ forg Wer 2 | Plasmids circular & 3R a1 @ bacterial chromosome 3 3reT a1 bacterial chromosome
@ ARIGS gY B ¢ | faftre uRRerfial &1 siear I host cell & forg sawas =€ 810 2 | #8 oRe & bacterial plasmids
g, oifhT 319 3 e 31fSrp 3wy by Y UaR -

(1) F plasmids (conjugation & fog STRaRY 8)

(2) R plasmids (antibiotics @ uft resistance & foTg genes @@ 7) iR

(3) Col plasmids (colicins @ foft code @=d &, I proteins St sensitive E.coli cells @1 kill (@) &=a g, I particular
colicin & it immunity Y &== dTel genes ¥l 7@d 2). Plasmids 31 @ conjugative (transmissible) & da&d @
(conjugation @ gRT DNA transfer @ #ea=adl &xd & 3R g9 UHR UH population & bacterial cells & = asit
¥ g€ P 2) e.g., F plasmids, &3 R plasmids 3R @ Col plasmids, a1 nonconjugative (conjugation =T DNA
transfer mediate =& 81T 8) e.g., s R plasmids 3R 31f&aR Col plasmids.

Stringent and Relaxed Replication: Mainly s&@ replication control system @ &R bacterial cell § wd®
plasmid t® fafdre copy number &+ g 2|

g9 de H plasmids 2 YR & B &:- (1) single copy 3% (2) multicopy plasmids. Single copy plasmids @7 replication
control 39& bacterial host cells @ @g 2, safery I bacterial chromosome @ <1ef replicate 3R segregate g 2,
39 stringent replication @gT AT € | 3@ contrast ®, multicopy plasmids @7 replication control bacterial host
genome 9 37T BT €, 91T host genome & U@ replication & oy 9 T A 31fd® 9K replication a=a 2| s
relaxed replication &= irar &/
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Stringent Plasmid Relaxed Plasmid

Low # High #

Depend on protein synthesis of system Independent (self)

(Host)

Stop replicating upon using protein Get amplify upon using protein synthesis inhibitors.
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 Mechanism of resistange @
conferring resistance %

<\

Ampicillin (amp) Penicillmase or B-lactamase Hydrol B lactam ring
Kanamycin (kan) Kanamycin acetyltransferase* &géw of the antibiotic
Neomycin (neo) Aminogycoside phospho transferase osphorylatlon of the antibiotic
Streptomycin (str) Streptomycin phospho transfe Phosph tion of OH on the antibiotic
Streptomycin adenylate synthe @ | the OH on the antibiotic

,Soﬁle\é\f\rﬁafgp/\sorter genes/iro elﬁ u§ed’ln RDT

M O Activity & Measurement
(\

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

Hydrolyzes colorless o-nitrophenol-B-galactoside to o-

GAL (B-galactosidase
(B-g ) nitrophenol and galactose (colored products.)

Hydrolyzes colorless X-gluc (5-bromo, 4-chloro, 3-indoyl

GUS (B-glucuronidase
(B ) R—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

e ] Fluoresces on irradiation with UV.
Aequoria Victoria
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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

& vector T DNA molecule it appropriate host cell # replicate 89 @1 ability T@ar 2 ik % cloning & forg
clone foar S a1 DNA fragment (3% DNA insert &8T SITaT 8) integrated 81dT & | $9 TSR, T& vector &1 T origin
of DNA replication (71 ori & denote f&ar ST 8) w@+m =@fdy <t host cell # function &Rar 2| f&=dr extra-
chromosomal small genome, e.g., plasmid, phage 3fR virus &' vector @1 TR use fHaT ST AHaT 2|

Properties of A Good Vector

U®h 31 vector &I {71 properties &+ =12: -

1.

A

N G\
39 autonomously replicate 89 # \e™ g1 @112Y | 59 cloning &7 8g<¥d DNA insert @ &3 copies U<l &R g,

vector replicon @ relaxed control # 8T @12y, R I8 single host cell # 3= multiple copies generate %
| |

39 isolate &R purify T A= &1

39 host cells # easily introduce & ST 5@, i.e., vector @ A1 host &7 transformation easy g1 1R |
Vector # suitable marker genes & @@y <t transformed host cells @ easy selection @ allow @=ar 2|

19 $ge¥d gene transfer 2, s59% g &1 DNA insert ST I8 carry &=l €, &1 host cell & genome # integrate &+
BT AT BT AT |

DNA insert X& aret vector molecules & &1 transformed cells (recombinant a1 chimaeric vector) Riw vector
molecules gRTtransformed cells # selectable @1 identifiable 8 =12y |

. U®% vector &1 1fdd | 31 restriction enzymes & forg faR¥ne target sites 3@ @1f2y, Siat DNA sTaead Fraf &f

iy ford faer ST S A 7|
519 DNA insert @ expression @1 amagadar gl 8, vector &I at least suitable control element Y@= =Ry,
promoter, orperator 3R ribosome binding sites; @$ g@¥ factors # important & wad 2 |

Cloning and Expression Vectors

U@ suitable host # DNA inserts & propagation @ ot use f3 T ¥t vectors @ cloning vectors &g T 2 |
<Ifp 519 T vector DNA insert @ expression & forg a1 39@ g1)T specified protein @ production @ v design
fohaT ST 8, 39 expression vector HET I 2 |

As a rule, 39 TSR @ expression vector at least ¥ regulatory sequence i.e., promoters, operators,
ribosomal binding sites etc. T@d 2, ST g7 T host # optimum function e 2 |

¥ cloning vectors relaxed replication control & &, gAfelT  per host cell 3@ wferlt SU= & 2|

19 e eukaryotic gene &1 T prokaryote # express far ar €, eukaryotic coding sequence &1 prokaryotic
promoter a7 ribosome binding site @ 918 place f&ar w1 =@fey ®Nf% eukaryotic regulatory sequences
prokaryotes % recognize &l gt ¥

w8, eukaryotic genes, as a rule, S9& coding regions # IuRe@ introns (noncoding regions) T&d € |
Eukaryotic genes & Sfad expression & oIy g introns &1 gern ST @1fgy F4ifd prokaryotes # RNA transcript
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