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Vettori di Clonaggio
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Vettori di Clonaggio

- Basso peso molecolare

- Fenotipo selezionabile

Upper band containing
chromosomal DNA and
open plasmid circles

- Siti per enzimi di
restrizione unici

Lower band of
covalently closed
circular plasmid DNA




Vettori di Clonaggio-Plasmidi

(a) Costruzione di pBR322
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Vettori di Clonaggio-Plasmidi

1 2 3 4 1 2 3 4 5 6 Zaa 8 QT O 1 N1 2281 3T AT S B 6EN17Z801 85 S 6 7 8
puci9o THR MET ILE THR pro ser leu his ala cys arg ser thr leu glu asp pro arg val pro ser ser ASN SER LEU ALA
ATG ACC ATG ATT ACG CGA AGC TTG CAT GCC TGC AGG TCG ACT CTA CAG GAT CCCCGG GTA CCG AGC TCG AAT TCA CTG GCC
HindIIl Sphl Psfl Saf Xbal BamHI Kpnl Sstl EcoRI Haelll
Accl Xmal
Hincll ‘Smol
1 S 6 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 18 7 8
puUCi18 THR MET ILE THR ASN SER ser ser val pro gly asp pro leu glu ser thr cys arg his ala ser leu ala LEU ALA
ATG ACC ATG ATT ACG AAT TCG AGC TCG GTA CCC GGG GAT CCT CTA GAG TCG ACC TGC AGG CAT GCA AGC TTG GCA CTG GCC
EcoRl1 Sstl Kpnl BamH1 Xbal Sal Pstl Sphl Hind11l Haelll
Xmal Accl
Smal Hincll
1 2 3 4 1 2 3 4 5 6 2o BEREO ] ORI N2 N 13T 4T ST 65 6 7 8
puCi3 THR MET ILE THR pro ser leu gly cys arg ser thr leu glu asp pro arg ala ser ser ASN SER LEU ALA
ATG ACC ATG ATT ACG CCA AGC TTG GGC TGC AGG TCG ACT CTA GAG GAT CCC CGGGCG AGC TCG AAT TCA CTG GCC
HindIll Pstl Sal Xbal BamHI Sstl EcoRl Haelll
Accl Xmal
Hincll Smal
1 2N R4 S PO ] 2 3 TS 67 SR S B O RRT O] (11 2813 BT 4515 SR1 6 ST 78018
puUCi2 THR MET ILE THR ASN SER ser ser pro gly asp pro leu glu ser thr cys ser pro ser leu ala LEU ALA
ATG ACC ATG ATT ACG AAT TCG AGC TCG CCC GGG GAT CCT CTA GAG TCG ACC TGC AGC CCA AGC TTG GCA CTG GCC
EcoRlI Sstl BamHI Xbal Safl Pstl HindIIl Haelll
Xmal Accl
Smal Hincll
1 2 35 =4 1 2 3 4 5 6 ZANE B O BT OB 11 RS T 6 7, 8
puUC9 THR MET ILE THR pro ser leu ala ala gly arg arg ile pro gly ASN SER LEU ALA
ATG ACC ATG ATT ACG CCA AGC TTG GCT GCA GGT CGACGG ATC CCC GGG AAT TCA CTG GCC
HindIIl Pstl Sall BamH1 EcoRI Haelll
Accl Xmoal
Hincll Smal
1 A0S E6 ] ZEEE S T 4TS S 6 7 N 6 SO ] O STl 7 e 8
puCs THR MET ILE THR ASN SER arg gly ser val asp leu gln pro ser leu ala LEU ALA
ATG ACC ATG ATT ACG AAT TCC CGGGGA TCC GTC GAC CTG CAG CCA AGC TTG GCA CTG GCC
EcoRI BamH1 Sall Pstl HindIIl Haelll
Xmal Accl
Smal Hincll
1 4 5 1 2 B 5 6 7 8 9 10 11 12 13 14 6
puUC7 THR MET ILE THR ASN ser é)m asp é)m ser thr cys arg ser thr asp gly asn SER
ATG ACC ATG ATT ACG AAT TCC CCG GAT CCG TCG ACC TGC AGG TCG ACG GAT CCG GGG AAT TCA
EcoRI BamHI Sall Pstl Sall BamHI EcoRI
Accl Accl
Hincll Hincll
BsmB 12683 BsmB 151 Ndel 183

EcoO 10912674
Aatll 2617
BciV12542———
Ssp 12501

Eco57 12381~
Acll 2297
Xmn1 2294 —

Drd 191 // BstAP 1179
/" ~Narl- Kas 1-Sfo 1 235

—Pvul 276 < 7
. —Pw 1l 306
Polylinker
cloning sites

Bcg12215— -396-454

Scal 2177 —

Pvul 2066

Ava Il 2059 — _-Pwu 11 628
—Tfil 641
8sD 11935 —Sap 1683
Acl11924 )
Fsp11919~ Tfi1781
Ava 11 1837 TAfl111 806
Bgl1 1813 —
Bpm11784—_ Drd 1908
BsrF 11779
Bsal 1766 BciV1 1015
BsrD 11753

Ahd 11694
Eco57 11333— —AWN 11217



Vettori di Clonaggio-Plasmidi

(a) pGEM3Z

g— Promotore T7

Promotore SP6

(b) Sintesi di RNA in vitro

Promotore T7

polimerasi di T7

Inserto di RNA

Trascritti a RNA

0GEM3Z



Vettori di Clonaggio: espressione, RNA

SP6 promoter

Insert probe

Probe
sequence

sequence

A\

Linearize
plasmid

\
Add SP6 RNA polymerase.

Unlabeled CTP, ATP, GTP.
Labeled UTP

WWVWWWWWWWWW

m High specific activity RNA probes

VWWWWWWWWWWA
WVWWWWWWWWW
VWVWVWVWWV




Vettori di Clonaggio: dimensione degli inserti

Plasmidi 10bp - 10Kb
Fago A 5Kb - 25Kb
P1-EMBL 25Kb - 60Kb
PAC-BAC 100Kb - 300Kb

YAC 200Kb - 2000Kb




Vettori di Clonaggio: A e derivati

I I o e

]

Left xis cro Right
cohesive | AWB DEFZ ] attintired Ncl | OP QSR cohesive
end | | | | | [ Jem]| [ | end
%A1 10 20 30 40 50 60 70 80 90 100%hx
Non-essential region
< >
I: left arm central stuffer right arm :l
(20 kb) (14 kb) (@ kb)
EMBL3 vector
I: left arm central stuffer right arm :ll
(20 kb) (14 kb) (@ kb)
EMBL4 vector
57...GGATC TGG(I]T CGA(IZCI] GATCC GGGGA ATTCC CAGAT CC...3
Sall BamHI EcoRI




Vettori di Clonaggio: A e derivati

Restriction
endonuclease

OH-M-0

DNA ligase (high DNA concentration)

Cosmid
ApR Restriction
endonuclease R e
target site oreign restriction
fragment
cos

etc.
cos + cos
! 37-52 kb !
Packaging
in vitro ’

Transducing particle

containing cosmid
recombinant

Absorption + injection
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|l
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€
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Select Ap® clone

DNA circularizes after
injection




Vettori di Clonaggio: singolo filamento

Cla 1-BspD 1 6881
Swal 6782

Acl16772

Bpm 16904

Dsal 6616
BsmF16528 Bgl 11 6934
Bl
m
P i1 6437 Msl 1 6996
Polylinker Fsp 16425 Xmn1357
cloning sites Pvu 16405
9 Ear1 6390
6229-6287 BsaH I 6000
Sfo 1-Nar 1-Kas 1 600% P BsrG 11020
Pamst BsaB 11148
Ava 1l 5914
BsoB I-Ava | 5824 SnaB 11267
Drd 15758 BspH 11298
Dra 1l 5715
Ban 1l 5642
Nael-NgoM 1V 5612

Bk 5612 Bsm 11745

BseR 1 2007
AlwN 1 2186

Cla 1-BspD 1 2526
Xmn1 2645
Dsal 2762

Msl 1 2795
Eco47 111 3038

Acl14633

Pac1 4131

BsaB 1 3973
Ear14073

MET THR MET ILE THR ASNESer Ser Ser Val Pro Gly Asp Pro Leu Glu Ser Thr Cys Arg His Ala Ser LeuEALA — Lacz”

6230; i=TRTES ! 6250 6270 mmmas 16290
\ EcN3e 1l Xmal !
1 Sacl Smal Xbal Pst 1 Hind 111 !
atgaccatgattacéaattCGAGCTCGGTACCCG(.]GGATCCTCTAGAGTCGAéCTGCAGGCATGCAAGCTTO:GcéCt
EcoR 1 Kpn1 BamH 1 Sal1 Sph1 '
Acc65 1 Hinc 11
Accl

Ava 1/BsoB |




Vettori di Clonaggio: espressione

-35 Region -10 Region
lac GGCTTTACACTITATGCTTCCGGCTCGTATATTGT
trp CTGTTGACAATTAATCAT CGAACTAGTTAACTAG
AP GTGTTGACATAAATACCA CTGGCGGTGATACTGA
rec A CACTTGATACTGTATGAA GCATACAGTATAATTG
tacl CTGTTGACAATTAATCAT CGGCTCGTATAATGT
tacll CTGTTGACAATTAATCAT CGAACTAGTTTAATGT

GC-rich inverted repeat

5'-GTCAAAAGCCTCCGGTCGGAGGCTTTTGACT
CAGTTTTCGGAGGCCAGCCTCCGAAAACT GA-Y

h Run of

A residues




Vettori di Clonaggio: espressione, proteine

(@ 0,
@
AraC dimer
N - je.o]
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Vettori di Clonaggio: espressione, proteine

arac

pBAD/His
AB,C
4.1 kb

up1dwN

ColE1

*Frame-dependent variations

GAT
Asp

GAT
Asp

GAT
Asp

GAC
Asp

GAC
Asp

GAC
Asp

GAT AAG GAT
Asp Lys Asp

GAT AAG GAT
Asp Lys Asp

GAT AAG GAT
Asp Lys , Asp

Enterokinase

cleavage

CCG AGC TCG AGA TCT GCA GCT-------
Ars Ala

Pro Ser Ser Ser

CGA TGG GGA TCC GAG CTC CAG ATC TGC

Arg Trp Gly Ser Glu Leu Glu lle

CGA TGG ATC CGA CCT CGA GAT CTG CAG

Arg Trp lle Arg Pro Arg Asp Leu GCin




Vettori di Clonaggio: espressione, proteine

biotin

I

biotin

¥

Express fusion protein in E. coli

Lyse cells

tag

Xa

gene product

Streptavidin

biotin

Affinity chromatography
with streptavidin column

tag

Xa gene product

Streptavidin

lElute by adding excess biotin

tag

Xa

gene product

biotin
I
tag Xa gene product
1CIeave fusion protein with factor Xa
biotin
I
tag | | gene product |




Vettori di Clonaggio per le cellule eucariotiche

REP1
REP2




Vettori di Clonaggio per le cellule eucariotiche

(a) Lievito leu2-

Colonie leu2-

N\ ’[ A an 1

YR i
X @ Terreno addizionato
/ di leucina
Cromosomi privi
del gene LEU2
(b) Uso di LEU2 come marcatore di selezione
LEU2
Trasformazione Solo le cellule trasformate
del lievito sopravvivono

’{ 4 > }
|

|
Terreno minimo

privo di leucina

Vettore contenente
una copia funzionale
del gene LEU2



Vettori di Clonaggio per le cellule eucariotiche

[ 1DNA di pBR322
[_1DNA del plasmide 2 um

[ 1DNA cromosomico di lievito

LEUZ



Vettori di Clonaggio per le cellule eucariotiche

(a) pYAC3

URA3

BamH| BamH|

(b) Clonaggio con pYAC3

SnaBl
Digestione con
BamHI e SnaBl
Q. Dn 1 B — D
Braccio sinistro . Braccio destro
BamHlI BamHI

Ligazione di un
frammento di DNA
con estremita piatte

TEL TRP1-ori-CEN4 URA3  TEL
Foan 9 (T

Frammento di DNA inserito

YAC




Clonaggio molecolare

Restriction . Duplex Direct
endonuclease hifg;?;";al cDNA chemical PCR
digestion synthesis synthesis

[; 3 + ] J
Ny I ¥ =-H— |

. Ligation Blunt-end
Joir Homt:“piob'mef cohesive ligation ul';te: cloL?n
ng termini (no linker) b i

- |
L b b of b i

Transfection Transformation In vitro packaging into phage
’,"' with recombinant with recombinant coat: transduction with
into phage DNA plasmid DNA recombinant phage or cosmid

| |
-

Protein-protein Protein-ligand Functional Gain of
interactions interactions complementation function

Hybridization PCR Immunochemical




