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e Restriction enzymes

e Agarose gel

e Ethidium bromide (for gel staining)

e Nitrocellulose or nylon membrane

 Denaturation solution (e.g., NaOH)

e Neutralization solution (e.g., Tris-HCI)

e DNA probe (labeled with radioactivity or
fluorescence)

e Hybridization buffer

e Wash buffers

 Autoradiography film (for radioactive probes) «
imaging system (for fluorescent probes)
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Extract DNA
from the sample i

@ Fragment DNA | m‘?@
with restriction enzymes o ;
Separate DNA by size : o
using gel electrophoresis
Transfer and fix separated -
DNA molecules from the
gel onto a nylon membrane

) W

Probe for the DNA of interest | ._=_°~
using a nucleotide probe = o

(1

@ Radiolabeled probes can be analyzed
after they are detected using X-ray film
or phosphor imaging using a laser
scanner, such as the new Azure
Sapphire FL Biomolecular Imager.
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Azure Sapphire FL
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Southern Blot

i Neutralizing Solution

Denaturing Solution = p % Tis 1M

NaOH 05N o = { NaCl 3M
NaCl ~ 1.5 M ~— /B pH 7.0
| ‘ | Rock gel in Denaturing solution for 30 minutes Remove denaturing buffer and rock gel in Neutralizing solution for 30 mint
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Southern Transfer

Soak filter paper in transfer buffer (10X SSC)

Place Whatman 3MM filter paper Place 2 sheets of wet filter paper
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~ Place the gel

Put a nylon membrane on the gel Cover with 2 sheets of wet Whatman 3MM filter paper
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Cover with plastic wrap Cover with a glass plate and add a weight

T

Allow transfer to go overnight
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Remove papr towels and filter papers

Hybridization b e

Prehybridization Buffer

SSC 6X

SDS 0.5%
Denatured DNA  100ug/ml
Formamide 50%

Add hybridization buffer
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Hybridize overnight

o .

, » >
Wash the membrane by wash buffer (2x SSC, 0.1% SDS)

Incubate at 52°C for 30 minutes (repeat wash step for 3 times)
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Blotting Compass

Northern
(Awine et al., 1975)

(Reinhart and Malamud,
1982; Peferoen et al., 1982; m,
Thomas et al., 2009) o
Post RNA:DNA

// Eastern Eastern

(Bowen et al., 1980)
Protein:DNA
(Southern, 1975)
Electrophoretic DNA

Mobility Shift Assay

(Garner & Revzin, 1981;
Fried & Crothers, 1981)

DNA:Protein
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Parameters

Southern Blotting

Western Blotting

Northern Blotting

Target molecule

DNA

Protein

RNA

Membrane used

Nitrocellulose or
Nylon membrane

Nitrocellulose or
PVDF membrane

diazobenzoxymethyl
(DBM)
Or Nylon membrane

Separation
Technique

Agarose or
polyacrylamide gel
electrophoresis

PAGE
(Polyacrylamide gel
electrophoresis)

Agarose gel
electrophoresis

Probe used

A nucleic acid probe
having a homologous
sequence with the
target molecules

Primary antibody

DNA, RNA, and
oligodeoxynucleotides

Probe label used

Radiolabel enzyme

Enzyme

Radiolabel enzyme

Jetection methods

Chemiluminescence,
colorimetry, and
X-ray film

Infrared imaging
system, cooled CCD,
or LED imaging
system

Chemiluminescence,
colorimetry, and X-ray
film

3lotting Technique

Capillary transfer

Electroblotting

Capillary transfer

Applications

Used in forensics and
study of DNA
mutations

Used in identifying
specific antigens or
proteins from
different biological
samples

Used in gene
expression studies
and helps in disease
diagnosis
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