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Topics
1- Definition of ELISA
2- The principle of ELISA
3- Type of ELISA



The purpose :
Understanding the principle of ELISA
Explain the type of ELISA and their principle
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Enzyme Linked Immunosorbent Assay (ELISA) is a very sensitive immunochemical technique which is used to access the presence of specific protein (antigen or antibody) in the given sample and it’s quantification.  an enzyme linked antigen or antibody as a marker for the detection of specific protein. An enzyme conjugated with an antibody reacts with a colorless substrate to generate a colored reaction product. 

A number of enzymes have been employed for ELISA, including alkaline phosphatase, and B-galactosidase.
Principle of ELISA
ELISA is a plate-based assay technique. Along with the enzyme-labelling of antigens or antibodies, the technique involves following three principles in combination which make it one of the most specific and sensitive than other immunoassays to detect the biological molecule:
· An immune reaction i.e. antigen-antibody reaction.
· Enzymatic chemical reaction i.e. enzyme catalyses the formation of colored (chromogenic) product from colorless substrate.
· Signal detection and Quantification i.e. detection and measurement of color intensity of the colored products generated by the enzyme and added substrate.
Types of ELISA
A number of variations of ELISA have been developed, allowing qualitative detection or quantitative measurement of either antigen or antibody.
1-Direct ELISA
[image: Direct ELISA]
A target protein (or a target antibody) is immobilized on the surface of microplate wells and incubated with an enzyme-labeled antibody to the target protein (or a specific antigen to the target antibody). After washing, the activity of the microplate well-bound enzyme is measured.
2. Indirect ELISA

The indirect ELISA detects the presence of antibody in a sample. The antigen for which the sample must be analyzed is adhered to the wells of the microtiter plate. The primary antibody present in the sample bind specifically to the antigen after addition of sample. The solution is washed to remove unbound antibodies and then enzyme conjugated secondary antibodies are added. The substrate for enzyme is added to quantify the primary antibody through a color change. The concentration of primary antibody present in the serum directly correlates with the intensity of the color.
[image: indirect-elisa]
3. Sandwich ELISA

The sandwich ELISA is used to identify a specific sample antigen. The wells of microtiter plate are coated with the antibodies.  The antigen containing sample is applied to the wells. A specific primary antibody is then added after washing. This sandwiches the antigen. Enzyme linked secondary antibody is added that binds primary antibody. Unbound antibody-enzyme conjugates are washed off. The substrate for enzyme is introduced to quantify the antigens.
[image: sandwich-elisa]
4. Competitive ELISA
This type of ELISA depends on the competitive reaction between the sample antigen and antigen bound to the wells of microtiter plate with the primary antibody.
First, the primary antibody is incubated with the sample. This results in the formation of Ag-Ab complex which are then added to the wells that have been coated with the same antigens. After an incubation, unbound antibodies are washed off. The more antigen in the sample, more primary antibody will bind to the sample antigen. Therefore there will be smaller amount of primary antibody available to bind to the antigen coated on well. Secondary antibody conjugated to an enzyme is added, followed by a substrate to elicit a chromogenic signal. Concentration of color is inversely proportional to the amount of antigen present in the sample.
[image: competitive-elisa]
Notes :-
ELISA for Antigen Detection
1. Direct ELISA
2. Indirect ELISA
b. ELISA For Antibody Detection
1. Competitive ELISA
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