Biol 465
 Lab 4: 
Practical Application of Antigen 
Immunology
           
 Recognition: Pregnancy testing   
Today’s lab is really the second time we have applied antigen-antibody reaction in a diagnostic application.  The agglutination of RBCs for ABO blood testing was a quick and easy to visualize antibody-antigen interactions in the lab.  However, this kind of testing is typically done in a lab by professionals and includes controls to insure safety in blood donation.   The home pregnancy test is for all practical purposes a simple, observable antigen-antibody reaction. Since it uses both an immunological activity and an observable color change it is referred to as an immunochromatographic   test.
Modern pregnancy tests
Most commercially available pregnancy tests look for the presence of the beta subunit of human chorionic gonadotrophin (hCG) in the blood or urine.  hCG is found in blood and urine of a pregnant woman after implantation of the embryo (6-12 days after fertilization).  hCG  is only found in humans during pregnancy so it is an ideal indicator of pregnancy.  The fact that it is secreted so early in pregnancy also makes it a preferred antigen in immunological tests. Although there are several variations on the pregnancy test, all are based on detection of a specific antigen (e.g. hCG) , by a specific antibody (produced in an animal which has been immunized with the antigen—review this! ).  How that antigen-antibody binding is visualized varies from test to test, but most tests rely on lateral flow of the body sample, usually urine.
In a lateral flow test, the test sample is applied at one end of a test strip and flows toward the other end by controlled absorption or capillary action.  The test strip will have indicator substances at various positions along the test strip.  As the urine passes the indicator substances, a color either appears (or not ) according to the specific test design and the presence of pregnancy antigens. 
Immunology behind the tests:  The most sophisticated tests actually use a series of  2 or 3 antibodies, one of which becomes bound to hCG and then bound by antibodies raised against this antibody (secondary antibodies—review this! ).  These types of assays are called “sandwich assays” since the antibodies end piling up with each binding another in succession.  http://www.whfreeman.com/kuby/content/anm/kb07an01.htm
Other tests use 1 or more antibodies which are specific for different regions (epitopes) of the hCB  protein. http://student.ccbcmd.edu/courses/bio141/labmanua/lab17/preg_flash.html
Visualizing the test results: The results of a pregnancy test must be easy to interpret since they are commercially available for the public. You should not have to understand the immunology behind them to use them correctly!   Modern tests work in one of 2 ways, typically. Both methods require that the antibodies used must be modified by adding something to them. Most tests use immobilized indicator regions so the results come out in one spot on the test strip.
1.  The enzyme-linked immunosorbant assay ( ELISA ) method. In this case, the antibody(ies) are linked to an enzyme.  Lateral flow of urine and hCG and bound antibodies brings the enzyme in proximity to a bound (fixed) substrate.  The enzyme and substrate mix, resulting in a chemical reaction that produces a color change in the substrate.  The color change ultimately means that hCG was present in the urine.

2. Physical migration of pigmented particles.   In this case, hCG binds to antibodies which have some type of pigmented particle attached (sometimes colored  latex beads).  Within the test strip is another fixed substance (often another antibody!) which results in the stoppage of flow and the collection of the pigmented particles in a concentrated area.  The user notes a line or pattern where the pigment deposits.
Controls for the tests:  Most pregnancy tests include some type of control to make sure the test was done properly and that the results are indicative of the woman’s pregnancy status.  Although a positive result can rarely be due to anything but the presence of hCG, a negative result could come from any number of failures in the test. In other words, a woman could be pregnant, and get a “false negative” result.  Usually the control tests two aspects:

1. The complete flow of urine to the important parts of the test strip.

2. The presence/activity of the antibodies used in the test.  
View again paying special attention to the control aspect of the test.

http://www.whfreeman.com/kuby/content/anm/kb07an01.htm
Protocol
*You should have received and read an introduction to the immunology behind the home pregnancy test.  Please refer to that document as you perform today’s tests.  

You will be expected to explain the results of your test using the one of the urine samples as well as the results from your classmates’ tests, so make sure you observe all brands and samples tested today.

We will use 3 different brands of pregnancy tests, which use slightly different methods of detecting hCG from urine.  Each box contains 2 tests.  I will assign each group a test to be sure each of the three are used and samples to be sure we see both positive and negative results with each test.
1. Obtain one of the pregnancy tests and read the directions for use from beginning to end.  
2. Using one of the 2 samples provided, use the test as directed, except for dipping the absorbent end into the tube for the suggested length of time, rather than holding it in a stream of urine.
3. Allow the test to run for the recommended time and decide whether your sample came from a pregnant woman or not.
4. Share your results with other classmates and come to a consensus on the samples.
Understanding the results.  (Dr. Super will reveal the origin of each sample).

1.  Why are these tests called lateral flow tests?  What is the purpose of having the urine slowly progress down the length of the strip?  Why is the viewing area sealed?
2. Why do the indicator areas look so uniform?  (straight lines/plus signs.)
3. Describe several possible immunological explanations for the results of your test and that of your classmates.  Be as specific as possible.
4. What is the purpose of the control window/line?
5. Describe how a control might have worked in your specific test. Propose a situation in which the control indicated you should not trust the results of the test.
6. Clearly the tests used today require very specific antibodies.  Spend some time discussing the nature  of antibodies and the technology used for generating antibodies of choice for applications such as those done today.  (See handout, follow up with more research into the procedure).  
Include in your lab journal:  

Summary of how antibodies are produced for medical diagnostic purposes.  Define monoclonal and polyclonal in your explanation.  
Some information regarding pregnancy as a fascinating phenomenon regarding maternal immune response.

