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Teacher Guide

ELISA

In this simulated detection of avian influenza via an ELISA assay, the antigen (H5) is actually chicken IgY. The Y stands for yolk, the location where the antibody is found. Originally IgY was identified as the avian form of IgG, but in 1969 Leslie and Clem (G. A. Leslie and L.W. Clem, Phylogeny of immunoglobulin structure and function, Journal of Experimental Medicine, Vol. 130, No. 6: 1337-1352, 1969), demonstrated that the chicken immunoglobulin is not equivalent to IgG found in higher animals and suggested the designation of IgY be used instead of IgG. The “serum” that tests positive against the H5 antigen in the Garfield scenario (+ control and dead pigeon) is actually rabbit anti-IgY; the “serum” that tests negative (- control and Garfield) is wash buffer. The peroxidase-conjugated antibody that represents both the peroxidase-rabbit anti-pigeon and peroxidase-rabbit anti-cat IgG is actually peroxidase-goat anti-rabbit IgG, and the substrate is TMB.

Below is a table representing the reagents that will be added to each well of the experiment. To avoid student (and instructor) confusion over the number of reagents used in this experiment, the reagents will be color coded by tube, i.e. H5 antigen = green microtubes tubes, positive control serum will be placed in pink tubes etc. Dead pigeon serum = black print on clear tubes. Each group will have a 96 well plate, but these plates will be saved and un-used wells will be used by subsequent classes.  An example of how to organize plate usage is provided.

Extension:  Instead of each student testing Garfield and his pigeon for avian influenza, the “diagnostic lab” the students are working in could be testing cats and birds from all over the state. The experimental outcomes could be a mix of the possibilities; both bird and cat are positive, cat is negative / bird is positive, etc. Then students could look at bird flyways over the state of Washington to determine if there is a pattern or correlation between + bird samples and flyways. For evaluation, in addition to writing letters to the cat owners (explaining the scientific and findings in general audience terms), the students could also write a letter to the Center for Disease Control (CDC) reporting the incidents, the type of analysis used to test for avian flu and suggested strategies for further testing of the wild bird population etc.  

Also, this ELISA is being used to determine if the bird and the cat have generated antibodies to H5, but we don’t know which subtype of neuraminidase is present in the virus. The students could repeat the ELISA using N1 as the antigen. This would allow the students to do the experiment twice. If you would like your students to repeat the experiment please inform SEP so that we can give you an adequate amount of reagents.

	
	+ contol
	- control
	Garfield
	Dead pigeon

	What tube SAYS
	Antigen-H5
	Antigen-H5
	Antigen-H5
	Antigen-H5

	What tube IS
	(chicken IgY)
	(chicken IgY)
	(chicken IgY)
	(chicken IgY)

	What tube SAYS
	+ control
	- control
	Garfield Serum
	Dead Pigeon Serum

	What tube IS
	(rabbit anti-IgY)
	(Wash Buffer)
	(Wash Buffer)
	(rabbit anti-IgY)

	What tube SAYS
	Bird-Specific 2o Ab
	Bird-Specific 2o Ab
	Cat-Specific 2o Ab
	Bird-Specific 2o Ab

	What tube IS
	(Peroxidase-goat anti-rabbit IgG)
	(Peroxidase-goat anti-rabbit IgG)
	(Peroxidase-goat anti-rabbit IgG)
	(Peroxidase-goat anti-rabbit IgG)

	What tube SAYS
	Substrate
	Substrate
	Substrate
	Substrate

	What tube IS
	(TMB)
	(TMB)
	(TMB)
	(TMB)


Reagents: Note – antibodies can be diluted the day before use and stored at 4oC (do NOT freeze).

MAKE FIRST*: 1X PBS: To make 500 ml 1X PBS: Add 50 ml 10X PBS to 450 ml distilled H2O.
*You will need 30 ml of this to dilute the stock H5 (Chicken IgY).  Use the rest to make the PBS-T Buffer (instructions below).
MAKE SECOND: 1X PBS-T (Wash Buffer): To make 250 ml 1X PBS-T: Add 125 µl Tween-20 to 250 ml of 1X PBS.  The 1X PBS-T is also known as the “wash buffer.”
AFTER DILUTING YOUR BUFFERS, YOU CAN DILUTE THE OTHER REAGENTS:

Antigen-H5 (green tubes): Label a 50ml conical tube “H5”. Dilute 3 ml of the stock concentration of 10 mg/ml IgY with 30 ml of 1X PBS (You will need to dilute the 10X PBS, see above). Aliquot 750 ml of the diluted IgY into green 1.7 ml microtubes and place at 4oC.  Note: This is enough antibody for 40 groups.

Positive Control (pink tubes): Label a 15 ml conical tube “Positive Control”. Dilute 3.2 ml of 2.4 mg/ml rabbit anti-IgY in 7.5 ml of wash buffer (PBS-T). Aliquot 175 ml into the 20 pink microtubes (you will have extra in case its needed).
Dead Pigeon (clear tubes): Follow the same instructions as the Positive Control, using clear microtubes.

Negative Control (purple tubes): Aliquot 175 ml of wash buffer (PBS-T) into 20 purple microtubes.

Garfield (orange tubes): Aliquot 175 ml of wash buffer (PBS-T) into 20 orange microtubes.

Substrate (blue tubes):  TMB is a ready-to-use peroxidase substrate.  Aliquot 650 ml of TMB into 20 blue microtubes.

Cat-specific 2o antibody (yellow tubes) and Pigeon-specific 2o antibody (brown tubes): In an actual ELISA, these would be two different antibodies, but for this mock experiment they are the same. Follow the diagram below to make the proper dilution of Peroxidase-goat anti-rabbit IgG used as the 2o antibody. 
Aliquot 175 ml into 40 yellow microtubes and 525 ml into 20 brown microtubes.

[image: image1.jpg]Dilution of Peroxidase-conjugated goat anti-rabbit IgG from Stock

Step 1:

Label 50ml tubes

Step 2:

15ml wash buffer in each

Step 3:

Add 3ul antibody
stock to 1:5000 tube
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Mix by inversion
(don’t shake)

Transfer all 15ml of
1:5000 to 1:10,000 tube
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Transfer 15ml of 10,000
dilution to 1:20,000 tube
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