A study material for M.Sc. Biochemistry (Semester: Ill) Students
on the topic (CC-13; Unit I)

Expression Vectors

Dr. Vyomesh Vibhaw

Assistant Professor (Part Time)
Department of Biochemistry
Patna University
Mob. No.:- +91-9708381107, +91-8825217209
E. Mail: vyomesh.vibhaw@gmail.com



Special type of cloning vector that have the
transcription and translation signals necessary
for regulation of expression of cloned genes

Expression of foreign gene in expression
vector can be achieved by use of

A. promoters

B. Expression cassette



Promoters

E.coli promoter for faithful expression in E.coli.
Example is ptac

Ptac (tac promoter/operator) hybrid promoter
composed of -35 bp of tryp promoter and the
-10 bp region of UV5 promoter/O

IPTG inducible

Example is pGEX series, pET series etc.



pPGEX-5X-2 (27-4585-01)
Factor Xa

e Glu Gly Ar “GIy lle Pro Gly lle Pro Gly Ser Thr Arg Ala Ala Ala Ser
ATC GAA GGT CGT GGG ATC CCC GGA ATT CCC GGG TCG ACT CGA GCG GCC GCA TCG TGA

BamH | “EcoR "—'Smal Sal 'L'—J)(hol Not | Stop codon
PGEX-5X-3 (27-4586-01)
Factor Xa
lle Glu Gly lle Pro Arg Asn Ser Arg Val Asp Ser Ser Gly Arg lle Val Thr As
ST 06 Gt & 2 g

ATC GAAG GGG ATC CCC AGG AAT TCC CG G,TC GAC TCG AGC GGC CGC ATC GTG ACT GAC TGA
BamH | EcoR T gmat1_ Sall xno1  Notl Stop codons
pGEX-6P-1 (27-4597-01)
PreScission Protease

[Leu Glu Val Leu Phe GInJ—Gry Prol Leu Gly Ser Pro Glu Phe Pro Gly Arg Leu Glu Arg Pro His
CTG GAA GTT CTG TTC CAG GGG CCC CTG GGA TCC CCG GAA TTC CCG GGT CGA CTC GAG,CGG CCG CAT

BamH | EcoRl —gsmarl_ Sall Xnol Not |

PGEX-6P-2 (27-4598-01)
| PreScission Protease

Leu Glu Val Leu Phe GIn‘Gly Prolleu Gly Ser Pro Gly lle Pro Gly Ser Thr Arg Ala Ala Ala Ser
CTG GAA GTT CTG TTC CAG GGG CCC CTG GGA TCC CCA GGA ATT CCC G GTCG ACT CGA GCG GCC GCA TCG

BamH | EcoR T gmaTSall —Xno1 Not |

PGEX-6P-3 (27-4599-01)

PreScission Protease

ILeu Glu Val Leu Phe GIn'Gly ProlLeu Gly Ser Pro Asn Ser Arg Val Asp Ser Ser Gly Arn
CTG GAAGTT CTG TTC CAG GGG CCC CTG GGA TCC CCG AAT TCC CGG GTC GAC TCG AGC GGC CG
g L — i
BamH1  EcoRI gmaj Sall —Xnoi  Notl |
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Fig 2. Map of the glurathione S-transferase fusion vectors showing the reading frames and main feature:
See Appendix 2 for the control regions of the ten vectors.



Phage promoters

P, regulated Cl repressor

T, SP6 promoters for high level transcription
Example is T, expression vector is pET series vector pLink
a lacl gene which codes for the lac repressor protein

a T7 promoter which is specific to only T7 RNA
polymerase (not bacterial RNA polymerase) and also
does not occur anywhere in the prokaryotic genome

a lac operator which can block transcription
a polylinker

an f1 origin of replication (so that a single-stranded
plasmid can be produced when co-infected with M13
helper phage)

an ampicillin resistance gene
a ColE1 origin of replication



Expression vector for eukaryotic cells

Promoter from prokaryotic genes express poorly
in eukaryotes.

Plant specific and animal specific promoter
Nopaline synthase (nos) promoter from T-DNA
200 bp long

Contains several DNA sequence motif which
direct the expression of linked gene

Promoter is active in basal region of plant
One duplication, increased gene expression thrice



35s RNA promoter of CaMV

~343 bp long

Cauliflower mosaic virus

Para retrovirus contain DNA not RNA
Contain strong transcriptional promoter

On duplication result in 10 fold increase in
expression

Mainly in leaf



Expression cassettes

Cassette means a device containing film such as
magnetic tape for insertion into equipment like
tape recorder, VCR etc

Expression cassette is combination of DNA
sequences, which allow faith full expression of the
cloned gene

Insertion of foreign gene/DNA fragment after the
promoter for expression

Ex pRT plasmids have been derived from pUC
18/19



PRT series vector

Series of pRT100
differ to each
other in polylinker
sequence

Each flanked by

2 xoal gmt B g
"]

BmHI § Bimlll —']Banﬂl
35s promoter on w :::: ¥
one end S TJen  fe1

Neo | Neo! Neo |
A polyA sequence Rl ot et [ea
at other end ool [xhol ﬁml Xl

Ampicillin MW RTR RTE GRT M
resistant gene

marker present
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