Agarose Gel
Electrophoresis

MR. ABHINAV SINGH,

ASSISTANT PROFESSOR,

DEPARTMENT OF BIOTECHNOLOGY & MICROBIOLOGY, Q
MEERUT INSTITUTE OF ENGINEERING & TECHNOLOGY, MEERUT



“E
%%
ELECTROPHORESIS (GREEK TERM: "TO BEAR ELECTRONS'®

DISCOVERED BY ARNE TISELIUS, A SWEDISH BIOCHEMIST IN 1931.

IT DESCRIBES THE MIGRATION OF A CHARGED PARTICLE UNDER THE INFLUENCE OF AN ELECTRIC FIELD

B1oLOGICAL MOLECULES:

BOTH THESE BIOMOLECULES POSSESS , THEREFORE, AT ANY GIVEN
PH, EXIST IN SOLUTION AS

THESE CHARGED PARTICLES WILL MIGRATE EITHER TO THE CATHODE OR TO THE ANODE.
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The migration of electrically charged particles or ions in solutions due to an applied electric field. !\4

* Electrophoresis is used extensively in DNA, RNA and Protein Analysis
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Agarose Gel Electrophoresis:

AGAROSE GEL ELECTROPHORESIS IS THE EASIEST AND MOST POPULAR WAY OF SEPARATING AND
ANALYSING DNA. HERE DNA MOLECULES ARE SEPARATED ON THE BASIS OF CHARGE BY APPLYING AN
ELECTRIC FIELD TO THE ELECTROPHORETIC APPARATUS. SHORTER MOLECULES MIGRATE MORE EASILY AND
MOVE FASTER THAN LONGER MOLECULES THROUGH THE PORES OF THE GEL AND THIS PROCESS IS CALLED
SIEVING. THE GEL MIGHT BE USED TO LOOK AT THE DNA IN ORDER TO QUANTIFY IT OR TO ISOLATE A
PARTICULAR BAND. THE DNA CAN BE VISUALIZED IN THE GEL BY THE ADDITION OF ETHIDIUM BROMIDE.

Principle:

AGAROSE GEL ELECTROPHORESIS SEPARATES THE BIOMOLECULES BASED ON THE MOVEMENT OF CHARGED
PARTICLES UNDER THE INFLUENCE OF UNIFORM ELECTRIC FIELD. THUS PARTICLES GET SEPARATED UNDER
SIEVED MATRIX BASED ON VARIATION IN THEIR CHARGES AND SIZES.



Materials Required:

Conical flask, Measuring cylinder, Beaker \ \ \\\
Distilled water, Agarose, TAE Buffer (50X), Ethidium bromide (10 mg/ml), Loading dye

Electrophoresis apparatus, UV Transilluminator, Micropipettes with Tips, Adhesive tape,
Microwave/Burner/Hotplate

DNA Sample obtained after DNA isolation technique
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A CROSS LINKING POLYMER MATRIX

ageing

—_—

~100°C

v \ &65;,&

solution state initial gel final gel structure
Different states of agarose gel formation Highly magnified view of
depending upon the temperature Agarose gel matrix

SEPARATION MOLECULAR SIEVING TECHNIQUE, BASED ON THE MOLECULAR SIZE OF SUBSTANCES.
ACTS AS A "MOLECULAR SIEVE”’ FOR SEPARATING MOLECULES.
IS ELECTRICALLY NEUTRAL.

ACTS AS A SIEVE BY RETARDING /OBSTRUCTING THE MOVEMENT OF MACRO-MOLECULES




ELECTROPHORESIS APPARATUS

Buffer Tank
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Stain and look at with
UV light

Procedure

Get your sample
obtained from
previous purifying
technique
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Load Sample




POWER SUPPLY
A |
CATHODE
"
ELECTROPHORETIC G B ES
BUFFER
WELL

SAMPLE \ '

&

: 7 N B
\ / —@ Negative terminus (cathode)
\J‘

= y : ANODE

AGAROSE
GEL
Large
sample
Medium
— | sample
Small
POWER SUPPLY sample
C CATHODE ~
an
V TEN N I:I
HIGH MOLECULAR - "3"7 ANODE
WEIGHT SPECIES\ P P R R -
» £ a s LIPS
LOW MOLECULAR
WEIGHT ANALYTES

|
Rl
| 111

||l‘a'5H
Nz










A
&00‘\

ADVANTAGES:

e EASY TO PREPARE AND SMALL CONCENTRATION OF AGAROSE IS REQUIRED.
* RESOLUTION IS GOOD ENOUGH.

* SMALL SAMPLE QUANTITIES CAN BE SEPARATED AND RECOVERED.

* ADSORPTION OF NEGATIVELY CHARGED PROTEIN MOLECULE IS NEGLIGIBLE.
* SHARP BANDS ARE OBTAINED THUS EASY TO DIFFERENTIATE.

* RECOVERY OF SPECIFIC SEGMENT IS POSSIBLE.

¢ GOOD METHOD FOR PREPARATIVE PURPOSE
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A Bonus tip:

Create your own Electrophoresis Unit-
Materials Required:
1. A rectangular Plastic box
Batteries (preferably couple of 9v’s)
Connecting wires

2

3

4. Metal wires (Bare/sleeveless)
5. Gelling agent (ex: Gelatin)

6

Samples (try with ink mixtures)






