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Restriction endonucleases
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Restriction endonucleases
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Restriction endonucleases

llFF

O E e ﬁﬂ =) '71~ Jiutlfﬁ,’ﬁ i (blunt end) »
TEfIE“‘ A E o I P terminal
deoxynucleotldyltransferase sl lpJ3”ng =

M (TR - b - i) %*f;[”“,stlcky

end o



FTrrmri V_I—I"‘I—!—\
N ||_I|||1
STTILTIT 13 ST I'T 1 T 13
4 0 1L L1 18" L1111 I8
ST T T iricececs 2T TTTT13
b o S U (I (O O 7L 3'CGGGH 1 O Y L
ST T TTTrIlcecCCr T T T 113
JL11l |1l lceeelL L 1 | |8




Restriction endonucleases
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Restriction endonucleases
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Restriction endonucleases
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Fig. 7.3 Cleavage of DNA by the restriction enzyme EcoRI
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Recombinant
DNA molecules
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Vectors

Definition: synthetic DNA to clone or delivering foreign DNA

by modifying nature plasmid or virus particle or chromosome for
recombination purpose.

Classification:
= Plasmid: the bacterium origin. insert size 1-10Kb.
= Bacteriophage: such as lambda phage. insert size 5-40Kb

= Cosmid: the lambda phage derivative contains the cos (stands
for cohesive) sites of phage. insert size around 50K b

= Artificial chromosome: use in the genomics study

yeast artificial chromosome (Y AC). insert size 100-
2000K b.

bacterial artificial chromosome (BAC). insert size around
300K b.
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Table 14.3
Some Recombinant DNA Cloning Vectors

Type Vector Restriction Sequences Present Features
Plasmid (E. coli) pBR322 BamHL, EcoRL, Haelll, Hindl1), Pyl Sall, Cairries geres for tetraeveling and ampicillin
Xorll resistunce
Plasmid (yeust=E, coll hybrid) pYe(CENIMI BarHI, Belll, EcaR1, HindI, Pstl, Sall Multiplies in £ coli or yenst cells
Cosmid (artficiilly consrucied pCT20 Hindl11 Cun be packaged in lambda phage particles for
. coli plusmid carrying lambdi elficient introduction into bicterin; feplicates ns n
cos site) plasmid; useful for eloning large DNA inserts
YAC (veast artificul pYAC Smal, BuntHI Carries gene for umpicillm resistunce; multiplies m
chromosome) Suvelirmiices cerpvisias
BAC (bacterial artificial pBACTOSL HinalIL, BomH1L Nol. Smal. and others Modified F plasmid that can earry 100-300 kb
cliromosome ) frngments; has o ooV site and o chlosamphenicol
resistance marker
Virtis Choron phaie EeoRA. HindI11, BamHI, Sxil Constructed using restriction enzyvmes and o Tipase,
having foreign DNA ay its central portion, with
lambda DNA at each end; carries B-galactosidase
gene; pckiged into lambda phuge puarticles;
useful for cloning large DNA inséris
Viras Lambdn 1059 BimHI Will carry lurge DINA fragments (821 kbj;
recombingnt can grow on E, coli lvsogenic for P2
phitge, whereas vector cannot
Virus MI13 EvoRl Single-stimnded DNA virus: usefiil in studies
employing single-stranded DNA insert and in
producing DNA fragments for sequencing
Plusmid T Smal, Hpal Maize plasinid
Acliagrbind drisin O 13, Flseth and K 0, Belispibgurines. Clenetivn, T84 BenbionCumanings Publishing, Mesio Pl CAL Reprned [y pennlsaion of the wuthor




Vector use In recombinant techniques
(contd)

C: Feature of recombinant DNA vector.

1. multiple cloning sites (MCS): recognized by
many restriction endonuclease

2. procar./eucar. origin site of replication (Ori  sites)
3. procar./eucar. antibiotic selection marker.

4. under tissue specific promoter or universal
promoter. (found in expression vector)

5. appropriate termination.



The plasmid cloning vector pUC19

pUC19 cloning vector
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ori = Origin of replication sequence
ump“ = Ampicillin resistance gene
lacZ* = Part of f-galactosidase gene

Peter J. Russell, iGenetics: Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.



Insertion of a piece of DNA into the plasmid cloning vector pUC19

Plasmid pUC19%

0
facZ” gene
(part)

DNA insertion in
disrupted lac/ gene

" mg...mj.p -n ‘é
k .

~—amp®

Plasmid confers resistance
to ampicillin and can make
functional fi-galactosidase

l. R -: 't

——amyp R~ .:rm_u“' |
Restriction cut in polylinker Plasmid confers ampicillin
resistance but cannot make
functional f-galactosidase

Peter J. Russell, iGenetics: Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.



Scheme for using phage A DNA as a cloning vector

Phage & DNA DNA to be cloned
EcoR1 EcoRl
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Packaging of DNA in A particles
using proteins and enzymes from
' A-infected E. coli

Infection of E. coli
cells for A replication
to clone the DNA

Peter J. Russell, iGenetics: Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.




Cosmid cloning vector

Cloning sites

Cosmid ﬁ— cos site

P

or1

Peter J. Russell, iGenetics: Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.



Example of a yeast artificial chromosome (YAC) cloning vector

Sequence is symmetrical

about the center point

Point of
cleavage
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Peter J. Russell, iGenetics: Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.



Libraries
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Hosts

O E. coll
O Yeast
O Mammalian cells



DNA-mediated gene transfer

O Microinjection: a fine glass needle

O Calcium phosphate precipitation:

o Cationic lipids : high efficiencies

0O Electroporation: * [¥-Calcium phosphate
precipitationi}‘\ﬁ'@rﬁﬁ

O Viral vectors



Recombinant DNA techniques

A: gd eectrophoresis. 7 i«
eX, The chemical properties of DNA.
Agarose ge| (’}r 3> 7J; T ?_, ‘/‘ﬂ‘\»)
acrylamidegel (* *t L2 7 i)
DNA marker.
B: types of enzymes.

eX, restriction enzyme, reverse transcriptase, RNase
H, DNA polymerase, DNA ligase....
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Recombinant DNA techniques (contd)

C: types of vector.
1. the cloning vector (4§ © DNA) and the expression
vector (fF p¥ % 30 F7)
2. type of vector
D: types of library to be constructed.
1. looking for genomic structure: genomic library.

2. looking for expression gene: cDNA library.
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Plasmid vecior
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Recombinant DNA techniques (contd)

E: probe preparation. 5 4+

O radiolabel. 32p incorporated by kinase (end-label),
0 PCR incorporated methods

O Nonradiolabel (DIG or biotin)

O synthetic DNA.

F: blotting and detection.
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Gel Electrophoresis for DNA Separation
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eledraphorssis. The frum s 32 oom
the sitk2 in emss-setion, This fhe “wal’ o
ek the DN otz & sted oo he gl =
mdicate @t e tf. ot the hesd of fhe g That
5 elee e o A Wi e attmds ol e ds
et Es S st the anede beng i tns foat
o =l A & sl the DN fragmes, which
e negatasty chmged, move though the el
tromm the head o the foot The diswnce tfiey
! i oversely relsted 1 the size of fhe DA
rgment & shawn. (Souree: Adapted fiom
Micklos DA nd Feever GA 2005 (8
se=nes: A fitst course. Znd ediion, . 114 Cald
Sgming Hebsr Lebosiory Presz Cold Spring
Harbar, Y )

further through the ge! than | |
laige Fagmenls



[ :;T-."- :-'aﬁ
Tl
!'l : ﬂ'
i‘! ..._I "
e = o
P b
g | 4 "
o A ':
. El
|

l':‘:
Ml

Ty
1'*]* - '.',j
P N =
= - LS

- el
o N - M I N, =1

M l y

—u ] . = T - - -

- i, - .__ L B " -
o

]

T

*r- - B
TeEmE

A EKIER, HEREEEEREL
B. {HESHERE LT 7e
C. HEAHEASHEH, I3 A BRGS0 1 i 72 8l 7 BifE




Chromosome Walking
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The polymerase chain reaction (PCR) for selective amplification of

DNA sequences

Original double-stranded DNA containing targetl sequences

Target DNA for amplification
5 e 3
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Continued cycles to amplify the DNA

Peter J. Russell, iGenetics: Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.



Restriction Fragment Length Polymorphism (RFLFP)
DN A Extracted from
hlood cells Hestriction esnyme cleavage
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Comparative genome hybridization (CGH)
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Gene expression analysis

O O O000 0O

O 0O

Northern blotting: #!1'5.RNA

RNA mterference.%i%;ﬂ MRNA

Reverse transcription PCR: "DEIRNARF
Quantitaitve real-time PCR: f bEﬁ B RNA
Genetic reporters: #[|*'|enzyme

Promoter bashing: %, promoterf#- E&ﬁ%ﬁz
repressor{]]]

Electrophoretic mobility shift assay (EMSA):
transcription factorp! i e )
Chromatin immunoprecipation (ChIP)
Protein-DNA interaction arrays (ChIP-Chips)

Microarray to assay gene expression
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Crosslink DNA and proteins (optional) and isolate chromatin
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Chromatin immunoprecipation (ChIP)

— — — Gel Analysis



Protein-DNA 1nteraction arrays (ChIP-
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Protein analysis

o Western blotting: #!1'5 protein
o Antibody production:

O Immunoprecipation: %;protein-protein
interaction

o Far Western blotting: " ]Western blotting¥
protein-protein interaction

0 Fluorescent proteins

o Two-Hybrid Screening: ¥;protein-protein
interaction

0 Proteomics: 2D electrophoresis=™ F“'T"A“'




