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Generation of Recombinant Plasmid
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De-PO, plasmids can not be ligated due to absence of PO,
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If we remove this 5’ PO, ligation may not taking place



Possible Ligation Events
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Transformation of Recombinant plasmid
into E. coli

Ligation
products

E. Coli host Transformed E. Coli



Agar Plate Preparation for Screening

LB medium
+ Agar + Amp
X-gal

-

Preparation of
Agar Plates

Incubated @ 37°C
overnight

Antibiotic Drug will kill
Bacteria except bacterium
Bearing plasmid

Transformed E.coli
are plated containing
Antibiotic drug



Antibioti€ resistant gene %‘
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Antibiotic Drug will kill Bacteria except bacterium
Bearing plasmid



Cannot replicate

lacZ gene was not disturbed, so gene
can express enzyme [3-galactosidase

g of colonies for antibiotic resi



Cannot repligate

Rec. Plasmid

These bacteria
have antibiotic
resistance gene

Only Antibiotic resistance bactrial colonies will grow in LB-ag
containing antibiotics



Blue White Colony Selection
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B-galactosidase
Enzyme subunit

5-Bromo-4-chloro-3-indolyl-b-

mRNA D-galactopyranoside

X ga I Substrate for
Galactosidase enzyme

Gene Coding for - :
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Enzyme subunlt 5-bromo-4-chloro-3-hydroxyindole
Chromogenic
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Cleavage Recognition Cleavage

site sequences \ site
Chromosomal ~~" CTTCGCATTAG
- GAAGCGTAATC
DNA
EcoRlI
restriction restriction
endonuclease endonuclease
---GGT|G [AATTCAGCTTCGCATTAGICAG| [CTGITAGC---
---CCA|ICTTAA] ° GITCGAAGCGTAATC|GTC|] |GACATCG---
Sticky ends Blunt ends

(a) (b)
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1 Construction of a recombinant
DNA molecule

+ — Recombinant
DNA molecule

Vector Fragment
of DNA
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2 Transport into the

Bacterium

o D
3 Multiplication of Bacterium carrying

recombinant DNA
molecule
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4 Division of
host cell
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5 Numerous cell
divisions resulting
in a clone
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recombinant DNA
molecule

Bacterial colonies
growing on solid medium

The basic steps in gene cloning.



/ DNA fragments
Q y
O Construct recombinant
Vectors DNA molecules

Each carries a
different fragment

Introduce into bacteria

Plate out \\
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Each colony contains multiple
copies of just one recombinant
DNA molecule

Cloning allows individual fragments of
DNA to be purified.



Cloning vectors allow
amplification of inserted DNA
segments

BamHI
/

Sall

Pstl /£
( / Ampicillin Tetracycline

resistance resistance

(ampr) (tetr)

pBR322
(4,361bp)

E coli plasmid pBR 322

1. Origin of replication

2. Antibiotic resistance
genes

3. Unique restriction sites

Origin of
replication 1
(ori) Pvull

4. Small size



@ ' gene issplit by the
insertion of DNA fragment,
amp’ gene remains intact.

amp’ gene
Temaing intact
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O FanHI restriction fragment of
DNA 10 be cdonerd i insertexd
into the Beodll site of '

pBR322
(4503 bases)
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© A plasmid with genes for l

ampicillin resistance (amp’ ) and
tetracycline resistance {#0').

A BawHI restriction site is
Jocated within the 6 gene.

420, 2 min.

470, overnight
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© Only e colomies appear; © Usingvelvetcinered disk, bacterial O Onlvampicillinaesistant
L colomies can be colanices are lifted from sirkace of agr {amp! ) bowctenal colanies
recovered from awp’” plate awp’ plate and preswed briefly o surface grow.

by com paring two plates, of plate containing tetracycline media,



Figure 4.5
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Original Replica

Original (tetracycline) Replica (ampicillin)
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selection of
transformed cells

Agar
containing
tetracycline

All colonies
@ have plasmids |

Individual colonies are transferred
to matching positions on additional
plates. One plate contains tetracycline,

A e colonies transferred
the other tetracycline and ampicillin. for testing
Colonies with
recombinant .
plasmids
Agar containing Agar containing

tetracycline (control) ampicillin + tetracycline



Colony Hybridization

A way to screen plasmid-based genome
libraries for a DNA fragment of interest

* Host bacteria containing a plasmid-based
library of DNA fragments are plated on a
petr1 dish and allowed to grow overnight to
form colonies

* Replica of dish made with a nitrocellulose
disk



Disk 1s treated with
base or heated to
convert dsDNA to
ssDNA and incubated
with probes

Colonies that bind
probe (with P-32)
hold the fragment of
Interest
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Specific sequences are detectable by hybridization

Agar plate with
transformed
bacterial colonies

Press nitrocellulose paper onto
the agar plate. Some cells from
each colony stick to the paper.

Nitrocellulose paper



Nitrocellulose paper

Treat with alkali to disrupt
cells and expose denatured

DNA bound to paper




DNA bound to paper

g

Radiolal';eled DNA probe

Incubate the paper with the
radiolabeled probe, then wash.

Probe annealed to
colonies of interest

Expose
x-ray film
to paper. : y




