Biol 465
                              Lab #7,   Part 2:  Using the ELISA assay to 


quantify antigen. 



You should be familiar with the concept of the ELISA assay and with its use in medicine and research.  Last week we used an ELISA to simulate detection of an COVID-19 protein in the serum samples of students.  Whereas the exercise only pretended the antigen was an COVID-19 protein, we did perform an ELISA exactly as it is done in the laboratory, using a chicken protein as antigen, a monoclonal primary antibody raised in mouse, against the chicken protein, an enzyme(HRP)-linked, goat-anti-mouse secondary antibody, and a substrate (TMB) that is chemically altered by (to produce a blue color) by the enzyme (HRP) on the secondary antibody. 
**Review the steps in the ELISA. **Draw a cartoon/sketch of what occurred in each of your samples last week. Try to think of a modification that would allow one to detect COVID-19 antibodies (produced in the host) instead of an COVID-19 antigen (produced by the virus).  Assume you could bind anything you needed to the wells of the ELISA plates.  


Today’s lab will be an extension of the ELISA procedure.  ELISA is a powerful assay to determine the presence of antigen in a sample, (a positive/negative result), but it can also be used as a quantitative assay in experiments in which it is important to know “how much” antigen  is present or whether one sample has more or less antigen than another. For example, in an COVID-19 infection, the level of a virus “spike”  protein is a direct indicator of the number of viral particles in the individual. ELISA is one way of  monitoring  viremia, or the level of  live/infectious virus in blood, by detection of spike protein.  Monitoring approximate numbers of viruses is important in determining the extent of the disease and the effectiveness of treatment.  Obviously for ELISA to be quantitative the read-out (degree of color development) must be directly proportional to the amount of antigen present in the sample. Subtle differences in color intensities (indicating differences in the concentration of antigen in the sample) are not detected by the human eye, but instruments such as spectrophotometers can measure color development in terms of optical density and give a quantitative value.  We will use such an instrument---called an ELISA plate reader, today.  
The goals of our lab today are:

1.  To extend and enhance our understanding of ELISA

*2.  To use ELISA to establish a standard curve which relates color development (absorbance read by the ELISA plate reader) to concentration of antigen.

*3.  To determine the concentration of antigen from a sample with an unknown concentration.

* Goals 2 and 3 are common practices in all fields of science.  Establishing standard curves using any assay allows the measurement of experimental samples.

Procedure

You will use the attached protocol (with some important modifications) for setting up dilutions of antigen for a standard curve.  The actual ELISA  procedure will be the same as last week.  Since this is a quantitative assay we will want to be extremely careful with both the dilution procedure and the ELISA procedure.  The plates must be read within 15 minutes of adding the substrate to insure accurate detection of antigen.
Materials

· Student test samples (Each group take one A sample and one B sample)
· Concentrated antigen ((100 ng/ml)  (Each group take one tube to be used to make serial dilutions and to use as + control)

· Phosphate buffered saline (PBS) Each group take one tube to dilute antigen and to use as – control)
· Primary  antibody (Each group take one)
· Enzyme-linked secondary anti-mouse antibody (Each group take one)
· Substrate for enzyme (Horseradish peroxidase) (brown tube) (Each group take one)
· 12-well ELISA microplate strips (2 per group)
· Racks for reagents

· Wash buffer 

· Stack of paper towels

· Micropipettor/tips

See attached protocol. (You will also need last week’s protocol to carry out the ELISA detection of antigen).

 Each group will prepare a series of dilutions and assay an unknown sample A and an unknown sample B in triplicate using two 12-well microplate strips.  The strips will be read in an ELISA plate reader (a modified spectrophotometer)  in Dr. Super’s lab,  Moore 216.  The blue color will be quantified by absorbance at 655 nm.  Students will use absorbance values to roughly compare diluted sample concentrations and to roughly estimate the concentration of unknown samples, A and B.  Then they will create a standard curve using the serially diluted samples and extrapolate from the curve a concentration for A and B.
Write up:

Include in your lab book introduction of ELISA and the 2 different ways in which you used the procedure over the last 2 weeks.  Be sure to draw specific conclusions from each of the lab experiences.
Include a summary of a recent application of the ELISA procedure published in a scientific paper. You will be asked to print out and turn in at least the abstract of the paper. 

