Antigen Detection ELISA 
Introduction

Immunology is the study of the immune system and how the body protects itself against disease. Over 100 years ago, biologists found that animals’ internal immune systems respond to invasion by “foreign entities” or antigens. When a invader enters the body, it provokes an immune response that begins with the production of proteins called antibodies. Like magic bullets, antibodies seek out and attach themselves to invading entities (antigens), flagging the invaders for destruction by other cells of immune system. The antigenic invader may be any molecules foreign to the body, including component of infectious agents like bacteria viruses, and fungi. Today, antibodies have becomes vital scientific tools, used in biotechnology research and to diagnose and treat disease. The number if different antibodies circulation in the blood has been estimated to be between 106 and 1011, so there is usually an antibody ready to deal with any antigen. In fact, antibodies make up 15% of your total blood serum protein. Antibodies are very specific; each antibody recognizes only a single antigen. 
You are about to perform an ELISA (enzyme-linked immunosorbent assay). The ELISA relies on the antibodies to detect the presence of antigens in liquid samples. Because they are antibody-based, ELISAs are called immunoassays. ELISAs can detect minute amounts of disease agents in samples in such as body fluids (before the body had had a chance to mount an immune response).
Where is ELISA used in the real world?

With its rapid test results, the ELISA had had a major impact on many aspects of medicine and agriculture. ELISA is used for such diverse purposes as home pregnancy test, disease detection in people, animals and plants, detecting illegal drug use, testing indoor air quality, and determining if food is labeled accurately. For new and emerging diseases like severe acute respiratory syndrome (SARS), one of the highest priorities of the US Centers for Disease Control and Prevention (CDC) and the World Health Organization (WHO) 
has been to develop an ELISA that can quickly and easily verify whether patients have been exposed to the virus.
Over-the-counter kits that are based on the same principles as this ELISA activity include home pregnancy and ovulation tests, and test for the present of illegal drugs like marijuana and cocaine.

Controls in Immunoassays 
For any immunoassay to be valid, it must include both positive and negative controls, i.e., samples that will give known results. Controls are always run side by side with experimental samples. If you do not run a positive control and the experiment gives negative results. How can you be sure the results are truly negative? What if the assay simply did not work? If a positive sample gives a negative assays result, it is called a false negative. Conversely, if you do not run a negative control and the experiment gives all positive results, how can you be sure the results are truly positive? What if the assay was contaminated with antigen? If a negative sample gives a positive assay result, it is called a false positive. 
Controls are also needed to guard against experimental error and to ensure that the assay is working correctly. There can be problems with reagents, which can degrade due to age or poor storage conditions. Operators can make mistakes by choosing the wrong reagents, making error in dilutions or in pipetting, or failing to remove unbound reagents. Poor record keeping is another source of false assays results. Most of these possibilities can be checked for within the assay with the appropriate controls. 

Laboratory Procedure 
1. Pick a yellow tube with letter on the cap.
2. Label the outside wall of each well of your 12-well strip. Two students may share a strip of 12 wells. On each strip label the first three wall with a “+” for the positive controls and the next three wells with a “-“for the negative controls. On the remaining wells write you and your partner’s yellow tube letter. 

3. Bind the antigen to the well:


A. Use a pipet to transfer 50 micro liter of the positive control(+) from the violet tube into 
     the three”+” wells.

B. Use a fresh pipet tip to transfer 50 micro liter of the negative control (-) from the blue 

     tube into the three”-” wells.

C. Use a fresh pipet tip for each sample and transfer 50 micro liter of your team’s  
  
     samples into the appropriately initialed three wells.

4. Wait 5 minutes while all the proteins in the samples bind to the plastic wells.

5. Wash the unbound sample out of the wells:


A. Tip the microplate strip upside down onto the paper towels so that the samples drain 

     out, and then gently tap the strip a few times upside down on the paper towels. 


B. Discard the top paper towel.


C. Use a transfer pipet filled with wash buffer from the beaker to fill each well with wash 
      buffer taking care not to spill over into neighboring wells. The same transfer pipet      

      will be used for all washing steps. 


D. Tip the microplate strip upside down onto the paper towels so that the wash buffer 

     drains out, and then gently tap the strip a few times upside down on the paper towels.


E. Discard the top 2-3 paper towels. 

6. Repeat wash step 5.

7. Use a fresh pipet tip to transfer 50 micro liter of primary antibody (PA) from the green
          tube into all 12 wells of the microplate strip.

8. Wait 5 minutes for the Primary Antibody to bind. 

9. Wash the unbound primary antibody out of the wells by repeating wash step 5 two times. 

10. Use a fresh pipet tip to transfer 50 micro liter of secondary antibody (SA) from the orange
          tube into all 12 wells of the microplate strip.

11. Wait 5 minutes for the Secondary Antibody to bind.

12. Wash the unbound primary antibody out of the wells by repeating wash step 5 three times.

The secondary antibody is attached to an enzyme (HRP) that chemically changes TMB (the enzyme substrate), turning it from a colorless solution to a blue solution. Predict which wells of your experiment should turn blue and which should remain colorless and which wells you are not sure about. 

13. Use a fresh pipet tip to transfer 50 micro liter of enzyme substrate (SUB) from the brown
          tube into all 12 wells of the microplate strip.

14. Wait 5 minutes. Observe and record your results.

Reaction Section: 
Is your sample positive? Explain your answer.

Questions 

1. Did your sample contain the antigen?

2. The samples that you added to the microplate strip contain many proteins and may or may not contain the antigen. What happened to the proteins in the plastic well if the sample contained the antigen? What if it didn’t contain the antigen?
3. Why did you need to wash the wells after every step?

4. When you added primary antibody to the wells, what happened if your sample contained the antigen? What if it did not contain the antigen?

5. When you added secondary antibody to the wells, what happened if you sample contained the antigen? What if it did not contain the antigen?

6. If the sample gave a negative result for the antigen, does this mean that the antigen is not present? What reasons could there be for negative result when the antigen is actually present? 

7. Why did you assay your samples in triplicate?

8. What antibody-based tests can you buy at your local pharmacy? 
