Western blotting (Immunoblotting):

Immunoblotting is a sensitive and relatively rapid technique for the detection and characterization of proteins by exploiting the specificity inherent in the antigen/antibody reaction. Blotting is the transfer of separated proteins from the gel matrix into a membrane, e.g., nitrocellulose membrane, using electro- or vacuum-based transfer techniques. The immobilization of proteins directly on the membrane (without prior electrophoretic separation) is called dot or slot blot. The dot/slot blotting technique is usually performed for screening purposes and for the optimization of immunoblotting conditions. 

The main steps of blotting technique in a chronological order will be as follows:

· Blocking

· Probing with the specific antibody(ies)

· Wash

· Detection 

The immobilized proteins on the surface of the membrane can be detected using a specific, labeled antibody. Labeling of the antibody can be performed using a radioactive or non-radioactive method. The blotting membrane can be detected by a labeled primary antibody or by the incubation of the blot first with a primary antibody followed by the addition of a labeled secondary antibody that has species specificity for the primary one. For example, probing of the membrane using rabbit primary antibody and anti-rabbit labeled secondary antibody. 

 Several measures should be followed to decrease the nonspecific reactions to a minimum, i.e., increasing the signal to noise ratio. 

· Before probing of the membrane with the antibody, a blocking step must be done by the incubation of the membrane with solution containing bovine serum albumin (BSA), fat-free milk or casein for a sufficient time with shaking. The time is varied according to experimental protocol and according to the incubation temperature.

· A wash step must be included to get rid of the excess reagents. The wash step is usually 3 cycles, each cycle involves incubation of the membrane, with rocking, with the wash buffer for adequate time and then pouring off the buffer and adding a fresh wash buffer to start the new cycle.

· Optimization of the blocking reagent and wash buffer (composition and incubation time and temperature). In addition, the use of appropriate concentration of the primary or secondary antibodies for the adequate time is essential for obtaining successful results.
Detection and interpretation of immunoblotting results:

A prestained molecular weight standard is commonly included in a separate lane during electrophoresis to allow the identification of the molecular weight of the target protein. The adjustment of loading of different wells/lanes on the gel/membrane can be achieved by probing part of the membrane with an antibody for a protein product of a housekeeping gene, e.g., actin. Similar to the analysis of electrophoresis results on a gel, the data on the membrane can be quantitatively analyzed using gel documentation system. 

Stripping and re-probing of the immunoblots: 

Stripping of the immunoblot allows the re-detection of the membrane by the same (but different conditions) or different antibody after the removal of both primary and secondary antibodies while preserving the originally immobilized proteins on the blotting membrane. After stripping and before re-probing of the membrane, it should be detected to confirm the removal of the antibodies. The appropriate blocking reagent should be used to start the re-probing process.  

