
Western Blotting



Principle

• Western blotting uses antibodies to identify individual proteins from complex samples and to perform a semi-quantitative analysis. 

• First, proteins are separated from each other based on their size by SDS-PAGE. 

• Next, the proteins are transferred from the gel to membrane by application of an electrical current. 

• Finally, the antigen-loaded blotting membrane could be detected and analyzed according antigen-antibody specific binding by a specific primary antibody.

• Western blotting is mainly used for qualitative or semi-quantitative analysis of target protein-specific expression, subsequent analysis of protein-protein or 
protein-DNA interaction, and identification analysis of protein modification.



Procedure

Figure:  Western blotting technique

Adapted from https://www.antibodies.com/western-blotting



Sample preparation

• Western blot sample preparation

The sample extract can be prepared from cell
culture or tissues by mechanical crushing via
homogenization or sonication methods or high
pressure disruption, and then they are further
lysed with some cell lysis buffer to make sure the
maximum percent of proteins have been
extracted. Extraction is always performed on ice
or at 4°C to prevent protein degradation.

Figure: Sample preparation

Adapted from 

https://www.google.com/url?sa=i&url=https%3A%2F%2

Ftw.sinobiological.com



SDS page

SDS-PAGE separates proteins primarily by mass because the ionic detergent SDS denatures and binds to proteins to make them uniformly negatively

charged.

Thus, when a current is applied, all SDS-bound proteins in a sample will migrate through the gel toward the positively charged electrode.

Figure: SDS-PAGE

Adapted from https://www.creative-diagnostics.com/Sample-Gel-Preparation.htm



Membrane transfer

• After electrophoresis is complete, proteins must be transferred from the gel onto a
suitable membrane for antibody staining and detection.

• Transfer is performed by passing a current across the gel to the membrane. There are
two common membrane types used for western blot analysis: PVDF and
nitrocellulose.

• Gel is kept toward cathode and membrane toward anode as migration will be toward
anode

Figure: Blotting transfer

Adapted from https://cn.sinobiological.com/category/wb-semi-dry-

transfer



Membrane blocking

• Western blot blocking is a very important step of western blotting, as it prevents 

antibodies from binding to the membrane nonspecifically.

• Blocking is often made with BSA or nonfat dried milk diluted in TBST/PBST 

buffers. When it comes to these buffers, it is important to note that TBST is 

preferred with AP (Alkaline Phosphatase) labeled antibodies because PBS will 

interfere with the AP signal.

Figure: Membrane blocking

Adapted from

https://azurebiosystems.com/blog/getting-rid-of-the-noise-western-

blot-blocking/



Primary antibody incubation

• After being blocked, the western blot membrane is subsequently incubated with a primary

antibody - recognition of the target protein. The choice of a primary antibody for a Western

blot will depend on the antigen to be detected and what antibodies are available to that

antigen. Alternatively, a primary antibody should be made to recognize the antigen of

interest.

• Polyclonal antibodies are less expensive and less time-consuming and often with a high

affinity for the antigen.

• Overnight incubation at 4˚C is generally recommended to reduce non-specific background

signal.

Figure: Primary antibody incubation

Adapted from

https://azurebiosystems.com/blog/getting-rid-of-the-noise-

western-blot-blocking/



Secondary antibody incubation

• Through the indirect detection method, secondary antibodies are used to assist primary antibody to detect

the protein of interest. Secondary antibodies are generally conjugated with fluorescent dye or an enzyme,

whereas primary antibodies are labeled instead in the direct detection.

• After incubating with the secondary antibody, the membrane is then washed with TBST or PBST buffer for

4-5 times, about 5 minutes each time with agitation, to remove residual unbound secondary antibody.

Figure: Secondary antibody incubation

Adapted from

https://azurebiosystems.com/blog/getting-rid-of-

the-noise-western-blot-blocking/


