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AGAROSE GEL
ELECTROPHORESIS

DNA on an

Gel electrophoresis is a method of separating and analyzing
electric field applied over an environment constituted by polysaccharides like
agarose, acrylamide and bis-acrylamide etc. Electrophoresis through agarose
gel is the method used to separate, identify and purify the DNA fragments
This method is simple, rapid to perform, capable of resolving fragments of
DNA that can not be separated by other techniques like density gradient

hin the gel by directly
overy of DNA

centrifugation, determination of location of DNA witl
acrylamide gel

visualizing the gel on UV light and having possibility of rec
from gel. Agarose gel has a lower resolving power than poly:
ing from 200 to 50000 bp.

but can separate a long range of DNA vary
of 1,3-linked Beta D-galactose and 3 6-anhydro

Agarose is a polymer n
alpha L-gal from a scaweed namely, red algae. Agarose which

s commercially available is not completely pure but contaminated with other
polysaccharides, proteins and salts. Such contamination can affect migration
of DNA as well as quality of DNA recovered from gel. Now-a-days, chemically

available which is used for preparative

modified agarose is commercially
and in situ digestion of DNA with restriction enzymes
low-melting agarose can be used to detect very small

electrophoresis of DNA

on gel. Special grade of
fragment of DNA up to 10 bp.
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matrix and an electric field is applied on
at neutral pH, migrates toward the
is influenced by a number factors such
n éhmins\egal, temperature of

0.5 M EDTA (pHSO)
5X Tris-borate (TBE) buffer :
Tris base

Boric acetic acid

0.5 M EDTA (pH 8.0)

Protocol :

A, Preparation of gel :
1. Take required amount of
2. Addrequ“ed‘“‘“’““*&d
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(10 mg/ml) to a final
on.

6. If desireq, add ethidium bromide
concentration of 05 ug/ml of gel soluti

7. Swi A
wirl the solution gently to mix ethidium bromide properly.

B. Casting of gel :

1. Seal the ends of gel casting tray with adhesive tape and keep it on
a levelled platform.

2. Pour melted agarose (clean, transparent and free from air bubbles)

in the casting tray.

8. Insert the comb in such a way that lower level of teeth of the comb
is 0.5 to 1 mm above the plate so that a complete well is formed

“When agarose 15 poured.
4. The thickness of gel should be betweer: 3 ﬁ_S’m’m_,

5. After the gel is completely solidified (30 to 45 min at room
temperature), carefully remove the comb and tape.

6. Place the gel in electrophoresis tank.

7. Pour desired buffer in the tank and gel should be submerged in
the buffer.

C. Loading the sample :
1. Mix DNA sample with desired gel loading buffer (6X).

2. Load the mixture in the well carefully with micropipette. Expgl tvhe
g sample from pipette with slow and steady pressure to minimize
formation of air bubbles.

D. Running the gel :
1. Close the lid of the gel tank.
2. Attach the electrical leads and DNA moves toward the anode.

i the electrodes)
5 Iy voltage of 1-5 V/cm (distance between
: (‘;If)l:'izonm Eleectrophoresis), 1f the leads have been attached
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AGAROSE GEL ELECTROPHOREg;y

correctly, air bubbles should be generated at the anode and cathoge
(due to electrolysis) and within a short period, bromophenol by,
migrate from the wells into the body of the gel.

. Run the gel until bromophenol blue and xylene cyanol FF haye

migrated the appropriate distance through gel.

E. Detection of gel :

1. After electrophoresis is over, turn off the power supply.
2
8.

Remove the lids from the gel tank.

. If ethidium bromide is present in the gel, take gel from the tank

4. Place it on UV-Vis-transilluminator to visualize the DNA bands.
5.
6.

Take photograph of the gel for documentation.

. In case, ethidium bromide was not added in the melted gel earlier,

keep the gel in a solution containjng ethidium bromide (0.5 ug/
ml) in distilled water.

- Soak it for 30-45 minutes in the solution to stain the gel.

. Decant ethidium bromide solution.

To destain, add sufficient amount of distilled water and keep it £

:ns-:o x:i,:mes. Then, gel is ready for visualization under UV ligh"
ﬁgur: 2 ography. One gel photograph has been represented

Fig. 2. Agarose gel electrophoresi
s of DNA. Lane 1 is "
DNA and 2.8 are genomic DA - 7!
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Important notes : 2

1. Horizor
o th::zc:l:: sels are usually poured on a glass plate or plastic
installed on a platform in the electrophoresis tank.

2. The platform should be leveled properly.

3. Electrophoresis is carried i
out with the gel j
T ; e gel submerged just beneath

4. Choice of electrophoresis tank depends on the following factors:

a. It should be easy to visualize the gel by UV light during the
run.

b. The apparatus should be supplied with a variety of combs to
prepare different number of wells of different sizes.

c. The apparatus should be fitted with a lid containing shielded
electrical connections.

d. The apparatus should have proper outlet system to allow
electrophoresis buffer to be removed easily and completely.

The outlets should be designed to allow circulation of buffer
between the anodic and cathodic chambers. This is required
when RNA is analyzed by electrophoresis.

5. During melting of agarose, the agarose solution should not be boiled
violently because it may reduce the efficiency of electrophoresis.

6. Ethidium bromide is a powerful mutagen as moderately toxic.
Gloves should be worn while handling ethidium bromide.
7. Stock solution of ethidium bromide should be stored in light-tight
containers at room temperature.
i in high concentrations of agarose
8. When prepating gels that contain hig
2% orl:bove), ool the solution quickly to 70°C and pour the gel
er the concentration of agarose, the quicker

immediately. The higsh
the gel hardens.
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