
Introduction
Western blotting is a widely used laboratory technique for 

detecting speci�c proteins in a complex sample, o�en to study gene 
expression, protein modi�cation, and interactions. �is technique is 
highly valuable in research and clinical diagnostics because it provides 
information about the size, abundance, and relative expression of 
proteins. Developed in the 1970s by Dr. Harry Towbin and colleagues 
[1], Western blotting has since become a cornerstone method in 
molecular biology, immunology, and biochemistry.

Western blotting is also sometimes called immunoblotting due to 
its reliance on antibodies to speci�cally recognize and bind to the target 
protein. �is enables researchers to identify and analyze proteins in 
various biological samples, including tissues, blood, and cell cultures.

How Western Blotting Works

�e Western blotting process involves several key steps: protein 
extraction, gel electrophoresis, transfer to a membrane, protein 
detection, and data analysis. Each step is critical for ensuring that 
proteins are accurately identi�ed and quanti�ed [2].

Protein extraction: �e �rst step in Western blotting is the 
extraction of proteins from biological samples. Cells or tissues are 
lysed to release their protein contents, which are then subjected to 
further analysis. �e lysate may contain a wide range of proteins [3], 
so additional steps are taken to separate and identify speci�c proteins 
of interest.

Sodium dodecyl sulfate polyacrylamide gel electrophoresis 
(SDS-PAGE): A�er extraction, proteins are separated by their size 
using SDS-PAGE, a technique that employs an electric �eld to pull 
proteins through a polyacrylamide gel. SDS, a detergent, binds to 
proteins and imparts a negative charge, causing the proteins to migrate 
toward the positive electrode. Smaller proteins move faster through the 
gel, while larger ones move more slowly [4]. �e result is the separation 
of proteins based on their molecular weight.

Transfer to a membr




