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Electrophoresis is a technique used to separate and analyze molecules based on their size, charge, 
and shape. It is widely used in the fields of biochemistry, genetics, and proteomics to study DNA, 
RNA, proteins, and other biomolecules. The basic principle of electrophoresis is the movement 
of charged molecules in an electric field. When a sample is placed in a gel matrix and an electric 
current is applied, the molecules will move towards the electrode with the opposite charge. The 
movement of the molecules is influenced by factors such as their size, charge, and shape, allowing 
for their separation based on these properties.

Abstract

Electrophoresis: Separating molecules by charged migration.

Mihkel Mazina*
Department of Chemistry and Biotechnology, School of Science, Tallinn University of Technology, Tallinn, 
12618, Europe

Keywords: Gel Electrophoresis, Capillary electrophoresis, Genetic mutations.

*Correspondence to: Mihkel Mazina, Department of Chemistry and Biotechnology, School of Science, Tallinn University of Technology, Tallinn, Europe, E-mail: mihkel@chemnet.re

Received: 24-Jan -2023, Manuscript No. AAACBC-22-88302; Editor assigned: 25-Jan-2023, PreQC No. AAACBC-22-88302(PQ); Reviewed: 08-Feb-2023, QC No. AAACBC-22-88302; 
Revised: 13-Jan-2023, Manuscript No. AAACBC-22-88302(R); Published: 20-Feb-2023, DOI:10.35841/aacbc-7.1.131

Introduction 
There are several types of electrophoresis, including 
gel electrophoresis, capillary electrophoresis, and two-
dimensional electrophoresis. Gel electrophoresis is the 
most widely used technique and involves the separation of 
molecules in a gel matrix, such as agarose or polyacrylamide. 
Capillary electrophoresis is a high-resolution method that 
uses small capillaries to separate the molecules and can 
be performed with greater speed and accuracy than gel 
electrophoresis. Two-dimensional electrophoresis is a more 
advanced technique that allows for the separation and analysis 
of complex protein mixtures [1].

Electrophoresis has numerous applications in the fields of 
biochemistry, genetics, and proteomics. It is used to analyze 
DNA and RNA for genetic mutations, to study protein 
expression and interactions, and to purify and isolate specific 
molecules for further analysis. Gel Electrophoresis is a widely 
used method of electrophoresis used to separate DNA, RNA, 
and proteins based on size. In gel electrophoresis, the sample is 
placed in a gel matrix, such as agarose or polyacrylamide, and an 
electric current is applied, causing the molecules to move through 
the gel. The movement of the molecules is influenced by their 
size, with smaller molecules moving more quickly through the 
gel and larger molecules moving more slowly [2].

There are two main types of gel electrophoresis agarose gel 
electrophoresis and polyacrylamide gel electrophoresis. 
Agarose gel electrophoresis is used for the separation of 
large DNA and RNA molecules and is a simple, reliable, and 
cost-effective method. Polyacrylamide gel electrophoresis is 
used for the separation of proteins and is more complex, but 
provides higher resolution and sensitivity compared to agarose 
gel electrophoresis. Gel Electrophoresis is the most widely 

used method of electrophoresis and is used to separate DNA, 
RNA, and proteins based on size. The sample is placed in a 
gel matrix, such as agarose or polyacrylamide, and an electric 
current is applied, causing the molecules to move through the 
gel. The smaller molecules move more quickly through the 
gel, resulting in a separation based on size [3].

Capillary Electrophoresis is a high-resolution method that 
uses small capillaries to separate the molecules and can 
be performed with greater speed and accuracy than gel 
electrophoresis. Capillary electrophoresis is particularly 
useful for the analysis of small molecules, such as amino acids 
and nucleotides. Two-Dimensional Electrophoresis: This 
method is used to separate complex protein mixtures. The first 
dimension separates the proteins based on size and the second 
dimension separates the proteins based on charge. This method 
is particularly useful for the analysis of proteomes, the entire 
set of proteins produced by a organism. SDS-PAGE (Sodium 
Dodecyl Sulfate Polyacrylamide Gel Electrophoresis): This 
method is used to separate proteins based on size and charge. 
The proteins are treated with SDS, a detergent that coats the 
protein and gives it a negative charge, allowing for separation 
based on size and charge [4].

IEF (Isoelectric Focusing) method is used to separate proteins 
based on their isoelectric point, the pH at which a protein 
has no net charge. The proteins are separated based on their 
charge in a pH gradient, resulting in a separation based on 
their isoelectric point. These are some of the most commonly 
used electrophoresis methods and each method has its own 
advantages and limitations. The choice of method depends 
on the type of molecule being analyzed and the goals of the 
experiment. Regardless of the method chosen, electrophoresis 
is a powerful tool for the separation and analysis of 
biomolecules [5].
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Conclusion
In conclusion, electrophoresis is a powerful tool for the 
separation and analysis of molecules based on their size, 
charge, and shape. Its wide range of applications and versatility 
make it an essential tool in the study of biomolecules and their 
role in health and disease.
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