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ELISA

(Enzyme-Linked Immunosorbent Assay)
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Intro:
When a foreign substance, such as a bacteria, virus or grain of pollen, invades your body, molecules on the surface of the invader cause an immune response.  These molecules are called antigens.  Your immune system produces antibodies that attach to that specific antigen and destroy the invader.

The ELISA test uses the ability of these antibodies to recognize and attach to specific antigens.    For example, the antigens for a certain disease, such as measles, are attached to the surface of a microplate well.  Then the blood serum of a patient is added to the well.  If the patient has been infected with measles, the patient will have antibodies for the measles antigen in their blood serum.  These antibodies, called “primary antibodies” will attach to the antigens in the well. If the patient has not been infected with measles, it’s serum will not have the antibodies and nothing will attach to the measles antigens.

A secondary antibody with an enzyme attached is added to the well.  This secondary antibody is designed to attach to the first antibody, the measles antibody.  If the measles antibody was present in the patients’ blood serum and has attached to the measles antigen, then the secondary antibody will attach to it in the well.  A substrate chemical is added that will react with the enzyme on the secondary antigen, causing a color change - a positive result.
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If there is no measles antibody to attach to, because it wasn’t present in the patients’ blood, then there will be no secondary antibody present and no color change when the substrate chemical is added - a negative result.

In this way, the ELISA test can be used as a test for many bacterial and viral diseases, as well as food allergies, pregnancy test and others.

The test above is called an INDIRECT ELISA test, because it is not testing for the antigen itself, but for the presence of antibodies produced by the immune system in response to the antigen.  However, occasionally you might want to test for the disease- causing agent before the immune system has had a chance to produce the antibodies.

In this case, you would look directly for the antigens in the blood serum by attaching the antibodies to the wells.  Any antigens in the blood serum would attach to the antibodies.  Then you would proceed as in the Indirect ELISA method, adding the antibody, secondary antibody and the substrate chemical.

Since most of the ELISA kits sold to schools use the Indirect ELISA method, that is what is modeled here.

The steps that are modeled in this activity:
a. Add the antigens in question to the microplate well.  They will stick to the plastic of the well.

b. Add the Patient’s Blood Serum Antibodies to the well.  Any primary antibodies that match the antigens will attach to the antigens.

c. Wash with a buffer to remove any unbound primary antibodies.

d. Add the Secondary Antibodies with Enzymes to the well.

e. Wash with a buffer to remove any unbound secondary antibodies.

Add the substrate chemical to well and look for color change.
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Teacher Prep for Activity
1. Print one set of this activity for each group.  Since there are 4 patients to be tested, groups of up to 4 students work well.

2. Provide the following materials to each group:
· Scissors

· Glue stick

· Colored paper with hole punch
          (if no hole punch is available, scissors can be used)
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Student Prep for Activity

Cut out the four Antigen circles on page 9, the four Blood Serum Antibodies strips on page 11 and the four Secondary Antibodies with Enzyme strips on page 13.



Perform the ELISA

Add the antigens to the well
The antigens you are adding to the well represent the antigens of the specific organism you are looking for.    The antigens will stick to the plastic of the well. 

The ELISA test can be used for identifying, among other things,  many human, livestock and agricultural diseases. 

In this activity, you will be looking for the measles antigen.

1. Add one set of antigens to each microplate well by gluing the Measles Antigens on to the Microplate Wells[image: image2.png]



Add the primary antibodies to the wells
In this activity, you are looking to see if the patients blood serum contain the antibodies for the specific antigen attached to the well - in this case, the Measles Antigens.  If the patients blood serum contain the antibodies for measles, they will attach to the Measles Antigens that you attached to the well in the last step.  None of the other antibodies in the patients blood will attach to the measles antigen.

2. On each of the 4 Blood Serum Antibodies strips, make any of the antibodies that match up with the antigens “sticky” by smearing them on the back of the strip with the glue stick.  

Make sure not to get glue on the back of any of the other antibodies on the strip.

3. Add the Blood Serum Antibodies - the primary antibodies - from patient 1 to well 1 by cutting the antibodies off the strip one at a time and placing them all onto the well.  Press down lightly on them to insure that any antibodies that have been glued - those that match the antigens - stick to the well.
4. Continue this process for the other patients - adding the Blood Serum Antibodies from patient 2 to well 2 and so on.


5. Wash off any unbound antibodies by blowing across the paper.  All unbound antibodies should be removed while only the matching antibodies should remain stuck in the wells.

Add the secondary antibodies with enzymes to the wells
The Secondary Antibodies with Enzymes are designed to stick to the primary antibodies that match the antigen in question.  If the primary antibodies in the Blood Serum have stuck to the antigens in the well, then the Secondary Antibodies with Enzymes will stick to them.
6. If there are any primary antibodies stuck to antigens in the wells, make them sticky by smearing them with the glue stick.


7. Add Secondary Antibodies with Enzymes to each well by cutting the antibodies off the strip one at a time and placing them all onto  the well - one strip per well.  Press down lightly to insure that they stick to any primary antibodies in the well.


8. Wash off any unbound Secondary Antibodies with Enzymes by blowing across the paper.  All unbound secondary antibodies should be removed, while only the wells with primary antibodies attached should contain the Secondary Antibodies with Enzymes.
Add the substrate chemical to well 
A color substrate that will bind to the enzyme on the Secondary Antibodies with Enzymes is added to the wells.  The color substrate reacts with the enzyme to cause a color change in the well - indicating the presence of the original antigen in question.

9. Smear any Secondary Antibodies with Enzymes in the wells with the glue stick.   

10.  Add the color substrate by cutting pieces of colored paper with a hole punch and place them in each well.  Press down lightly to insure they stick to any Secondary Antibodies with Enzymes.  

11. Blow across the paper to remove any unattached color substrate.
The well of any patient whose blood serum contains the antibody for the antigen - will have a color change - a positive result.
The well of any patient whose blood serum does not contain the antibody for the antigen - will not have a color change - a negative result.

[image: image3.png]no antigen








Backyard Biology     
Don Salvatore      www.backyardbiology.net salvatore.dv@gmail.com

PAGE  
13
Backyard Biology     
Don Salvatore      www.backyardbiology.net salvatore.dv@gmail.com


