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Problem in clone
(a) Restriction of a large DNA molecule
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(b) The resulting recombinant DNA molecules
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(c) All will produce colonies
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Strategy for clone selection
X A

Only the correct
recombinant can survive

(a) Direct selection

(b) Clone identification

The basic strategies that can be
A clone . .
library used to obtain a particular clone.
(a) Direct selection. (b)
Identification of the desired
recombinant from a clone library.

Correct clone
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Direct selection by Antibiotic resistance

(a) Plasmid R6-5
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fragments
Ligate into
the EcoRl site
(b) Ligation gives 13 different of pBR322

recombinant DNA molecules

Direct selection for the cloned R6-5 kanamycin

resistance (kanR) gene

Gene Cloning and DNA analysis by T.A. Brown;7t Ed.

(b) Ligation gives 13 different
recombinant DMA molecules
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(c) Only one allows growth
on Kanamycin agar
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Medium contains
50ug/ml kanamycin

Transform
E. coli, plate out

Only the recombinant carrying
the kan® gene can survive



Direct selection
by marker
rescue

Direct selection for the
trpA gene cloned in a
trpA- strain of E. coli

Limitations

* A mutant strain
must be available
for the gene in
question.

* A medium on which
only the wild-type
can survive is
needed.
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(@) Construction of recombinant pBR322

EcoRl
ligate
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b) Transform E. coli trpA”
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(c) Plasmid gene is expressed
P
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Only trpA” recombinants
can survive

frpA

EcoRl sites

(d) Plate onto minimal medium




Hybridization probing

(a) Transfer colonies to nitrocellulose or nylon

Nitrocellulose/nylon
membrane
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(b) Degrade cells, purify DNA

Bacteria Alkali +
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to the membrane
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to the membrane

DNA is bound by the
sugar—-phosphate backbone

(c) Probe with labelled DNA
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X-ray film
X-ray

Nt ™, P

(d) The resulting autoradiograph

. Positive

| hybridization

Colony hybridization probing. In
this example, the probe is
labelled with a radioactive
marker and hybridization
detected by autoradiography,
but other types of label and
detection system can also be
used



Methods for labeling of DNA

1. Nick Translation
2. End labeling
3. Random Priming

(a) Labeling by nick translation (b) Labeling by end-filling

DNA Pol |
+ 2P-dAT

Klenow fragment
+ #P-dATP

Labeled end

_«%* Addrandom £
¢¢° hexamer '

Some hexamers
base-pair
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Non-radioactive labeling

(a) Labelling with a biotinylated nucleotide (b) Labelling with horseradish peroxidase
DMNA probe

Horseradish
peroxidase
+ glutaraldehyde

Single-stranded
DNA probe
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Nick translation,
end-filling or random
priming

Hybridize
_lu.l_%B HP HP
L
N L, AL
N L, N g
Detect with avidin Add luminol | O
coupled to a fluorescent Chemiluminescence
BRER marker
—LLLL_
g L g
HP HP
o -

Gene Cloning and DNA analysis by T.A. Brown;7t Ed.



Heterologous Probing

(a) A hybrid between two related DNA strands

Sufficient pairing to
form a stable structure

(b) Heterologous probing between species Probable Neurospora
cytochrome c clone

Labelled yeast
cytochrome c gene

*
*
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Gene library of
Neurospora DNA

(c) Heterologous probing within a species

Labelled gliadin
cDNA
*
*
> L the gliadin
family

Wheat gene library
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Members of

multigene



ImmunOIOg'cal detection (a) Immunoscreening Colonies

method A

Membrane

Lyse cells
(chloroform)

Add specific

Antibody attaches to
antibody

lysed cells containing l
cloned protein w

A

Using a purified antibody to
detect protein in recombinant
colonies. Inste-ad of using a_ Protein A binds .
secondary antibody, the primary o antibody

Add "#|-labelled
protein A

antibody itself can be labelled, or .

the antibody can be detected

with labelled protein A. (b) The resulting Positive signal =
autoradiograph recombinant

synthesizing
cloned protein
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