Introduction to Electrophoresis

Electrophoresis is a powerful analytical technique widely used in biochemistry, molecular biology,
and biotechnology for the separation and analysis of biomolecules such as proteins, nucleic acids
(DNA and RNA), and other charged particles. The method exploits the fact that molecules in a fluid
can move under the influence of an electric field. When a voltage is applied across a medium
containing these molecules, they migrate toward the electrode with opposite charge, allowing
separation based on size, charge, and shape.

The term "electrophoresis"” is derived from the Greek words electro (electricity) and phoresis (to carry
or migrate). The technique was first described in the early 20th century and has since evolved into
several sophisticated forms, including gel electrophoresis, capillary electrophoresis, and two-
dimensional electrophoresis, each tailored to specific applications.

In its most common form—gel electrophoresis—a gel matrix (usually agarose or polyacrylamide)
acts as a molecular sieve that impedes larger molecules more than smaller ones. When an electric
current is applied, smaller molecules migrate faster through the gel, while larger ones move more
slowly. The result is a pattern of separated bands that can be visualized using various staining
techniques or fluorescent tags.

Electrophoresis is fundamental in many scientific and clinical processes, including:
e DNA fingerprinting
¢ Genetic mutation analysis
e Protein purification
o Diagnosis of genetic diseases
e Monitoring the purity of biomolecules

Overall, electrophoresis serves as an essential tool in modern laboratories, enabling precise and
efficient analysis of complex biological samples.
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