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ELISA Lab Handout
Subject Area: Biology 

Grade Level:   9-10
Standards (Content and Characteristics): 

Co-Requisite – Content

SB3.  Students will derive the relationship between single-celled and multi-celled     
organism and the increasing complexity of systems.


d. Compare and contrast viruses with living organisms.
 SB4.  Students will assess the dependence of all organisms on one another and the flow of energy and matter within ecosystems.

a. Investigate the relationships among organisms, populations, communities, ecosystems, and biomes.
Co-Requisite – Characteristics of Science

Habits of Mind

SCSh1. Students will use standard safety practices for all classroom laboratory and field investigations.
a. Follow correct procedures for use of scientific apparatus.

b. Demonstrate appropriate technique in all laboratory situations.

c. Follow correct protocol for identifying and reporting safety problems and violations.

SCSh2. Students will identify and investigate problems scientifically.

a. Suggest reasonable hypotheses for identified problems.

c. Collect, organize and record appropriate data.
Enduring Understanding:  Students will understand importance of epidemiology, disease progression, spread and prevention.  They will further understand how antigens and antibodies work and the importance of preventing the spread of infectious disease.
Essential Question(s): 

1. What types of microorganisms can cause an epidemic? 

2.  How can an infectious disease be detected and tracked?

3.  How can we prevent the spread of infectious diseases such as Hepatitis B?

Opening: Before doing Lab

Discuss/Lecture the following:

The immune system is constantly working to protect the body from disease.  Discuss immunity and types of immunity.  Certain microorganisms are able to invade the body and cause infectious diseases.  Some diseases can be spread rapidly and cause an epidemic.  There may not be a treatment for certain types of infection causing microorganisms.  Prevention or minimizing exposure is important to remaining healthy. Discuss links in the chain of infection or have students research or make a chain of infection and identify two ways each link in the chain can be broken. ( Link to interactive Chain of infection website below) . Some microorganisms infect in a unique way.  Hepatitis B is an example of a disease caused by these types of microorganisms.  Hepatitis B is one disease which can be detected by performing certain lab tests.   ELISA ((Enzyme Linked Immunosorbent Assay) is a test that can be used to determine the presence of a Hepatitis B infection.   Explain that in groups you will research in detail the Hepatitis B Infection and prepare a group report.   Explain also that students will be simulating the outbreak of a Hepatitis B infection and determining who contracted the infection by using biotechnology.  
Vocabulary Words to know prior to doing this lab:
Assay

Antigen

Antibody

ELISA

Hepatitis B

Epidemiology

Reagents

Immunity

Vaccine
	
	Basic
	Intermediate
	Advanced

	Performance Task

Description
	Exchange simulated body fluids and perform an ELISA.  Research the cause and signs and symptoms of Hepatitis B. Summarize this information for your group’s report on research findings in a multimedia presentation format. 
	Exchange simulated body fluids and perform an ELISA Investigate who was originally infected.  Research and describe the characteristics of the microorganism that causes Hepatitis B including how it lives and how long it can live.  Summarize this information for your group’s report on research findings in a multimedia presentation format.
	Prepare and set up lab for class or group. Exchange simulated body fluids and perform a quantitative ELISA.  Find out who was originally infected.  Research how Hepatitis is spread, why a certain age group is at greatest risk. Compare the treatment for pre and post exposure to Hepatitis B in the U. S.  Explain why some students may have been exposed and did not get the disease.  Summarize this information and compile each group members’ information into a single multimedia presentation format.
Develop a survey of students who have had Hepatitis B immunizations

	Background/

Teacher Notes
	Biotechnology is the use of technology and biology to solve some of today's most urgent societal and scientific issues. An example of biotechnology is the ELISA test which uses parts of the immune system and chemicals to detect immune responses in the body (for example, to infectious microbes). The ELISA test entails an enzyme which is a protein that catalyzes a biochemical reaction.  Also included is an antibody or antigen (immunologic molecules).

ELISA tests are widely used to detect substances that have antigen properties, mainly proteins (instead of small molecules and ions such as glucose and potassium). The substances detected by ELISA tests include antigens from bacteria, hormones, and antibodies.

A variety of ELISA test exist, but the simplest type consists of an antibody attached to a hard surface. This antibody has attraction to (will attach to) the substance of interest.  An example of this is the pregnancy test in which the protein indicating pregnancy is measured using blood or urine. A mixture of purified HCG linked to an enzyme is added to the specimen. The test results will be quantitative based on the amount of color change in some instances that occurs and is related to the quantity of HCG in the sample.  Sometimes these test kits can be purchased at a store that sells items for $1.00.
NOTE:  When wells have been filled correctly, there will be a step up pattern for positive controls from left to right and a step-down patter from left to right for negative controls.  For differentiation, intermediate and advanced students can also be assigned specific wells based on the pattern and not given the actual chart as a visual guide and asked to make observations about the plate after the color reagent solution is added  Assign wells such a B1, B2, B3 for positive control, B4, B5, B6 for negative control, B7, B8, B9 for shared fluids, B10,B11, B12 for unshared fluids.
This is a sample recipe of solutions needed to perform the ELISA which can be found at the http://biotech.biology.arizona.edu/labs/ELISA_assay_teacher.html
Recipes:

Washing Solution: 1X PBS with 0.1% Tween 20
1. Dissolve 160 g NaCl, 4g KCl, 22.4 g Na2HPO4, and 4g KH2PO4 in deionized or distilled water to give final volume of 1000 ml buffer. This is 20X PBS. 

2. Dilute 50 ml of 20X PBS to 950 mL with deioinized or distilled water for each class. Add 10 ml 10% Tween 20 to buffer. This buffer (1X PBS, 0.1% Tween 20) can be stored indefinitely at room temperature. 

This buffer is used to wash plates after antigen addition and after antibody addition. 

Sodium Carbonate: 1X Na2CO3 Buffer Solution
1. Dissolve 3.2g Na2CO3 and 5.86 g NaHCO3 in deionized or distilled water to final volume of 200 mL. This is a 10X Na2CO3 concentrate. This solution can be stored indefinitely in the refrigerator. 

2. To make a 1X Na2CO3 buffer solution for classroom use, add 20 ml 10X concentrate to 180 ml deionized or distilled water. This solution can be stored indefinitely in the refrigerator. 

3. Give 1 ml of the 1X Na2CO3 buffer solution to each student as simulated body fluid. Distribute 1 ml aliquots in microcentrifuge tubes as a negative control for the ELISA test. 

Positive Antigen Solution (biotinylated albumin)
1. Dissolve 10 mg biotinylated bovine albumin in 20 mL 1X Na2CO3 buffer for a final concentration of 0.5 mg/mL. Store as 1 mL aliquots in freezer. 

2. The positive antigen solution contains two types of bovine albumin, biotinylated bovine albumin and normal, non-biotinylated bovine albumin. To prepare positive antigen solution, mix 0.1 mL of the 0.5 mg/mL biotinylated bovine albumin solution with 9.85 mL 1X Na2CO3 solution and 50 ul of 10 mg/ml normal, non-biotinylated bovine albumin (for recipe, see "Antibody Solution"). This solution can be stored for up to one week in the refrigerator. 

3. This solution is given to 1-2 students in a class as the infected samples. These students would be the original infected carriers in the class. 

4. Use the remaining solution as positive control samples for the ELISA test. Put 1 ml of positive antigen solution into a centrifuge tube (1.5 ml size) for each lab group. 

Antibody Solution (Streptavidin peroxidase)
1. Add 1 mL of a 50% glycerol solution to the 0.5 mg of streptavidin peroxidase in the container. Store in refrigerator; this concentrate should be stable for several years. 

2. Prepare a 10 mg/ml bovine albumin solution by mixing 0.5 g bovine albumin (this is normal, non-biotinylated albumin) in 50 ml deionized or distilled water. The 10 mg/ml solution can be stored in 10 ml aliquots in the freezer. 

3. To prepare antibody solution, mix 0.5 mL 20X PBS, 50 ul of 10 mg/ml normal bovine albumin and 9.45 mL deionized or distilled water. To this mixture, add 1 uL streptavidin peroxidase solution. Store in refrigerator and use within one week after dilution. Distribute in 3 ml aliquots to each student group. 

Color Reagent Solution (TMB)
1. Dissolve 1.46 Na2HPO4 and 1.02 g citric acid in water to final volume of 200 mL. This is citrate phosphate solution (0.05 M). This solution can be stored indefinitely in refrigerator. 

2. To prepare color reagent solution, add 1 mg TMB or 1 TMB tablet to 10 mL citrate phosphate solution. Next, add 2 uL of hydrogen peroxide (30%) to this solution. 

3. Use this solution on the same day and store in the refrigerator. 



	Materials Needed


	ELISA kit through the equipment loan program at Athens/Gwinnett Technical College or NESPAL 

To perform the ELISA the following basic  items are needed for each group of 4 students:

-ELISA Plates 

-Positive and Negative controls in dropper bottle

-Paper Towels

-Antibody Solution(s) primary and secondary in dropper bottles

-Washing solution in wash bottle

-Color reagent solution in dropper bottle

-Tube racks

Disposable pipettes

Each student should have:

1 tube with simulated body fluids

1 empty tube



	Safety Precautions
	Eating, drinking, and applying cosmetics are not permitted in the work area.  Wearing protective eyewear and gloves is strongly recommended.  Students should wash their hands with soap before and after this exercise.  If any of the solutions gets into a student’s eyes, flush with water for 15 minutes.
NEVER USE REAL BODY FLUIDS

	Detailed Description

Teacher Role?


	Teacher
Review  the theory of ELISA and how to use the micropipette.  Allow practice time if needed.  Discuss the importance of not contaminating wells when emptying the plates.

Demonstrate or have student demonstrate how to empty plates.

Place students in groups of three or four. 

Pass out lab sheets.  Allow one student from each group to come to a lab materials distribution station to collect lab materials (if stations have not already been set up) 

Review the lab procedure with the students.  Determine how many (1-2) and which student(s) will receive positive body fluids based on the scenario.  Provide guidance as needed. 
	Teacher
 Review  the theory of ELISA how to use the micropipette.  

Discuss the importance of not contaminating wells when emptying the plates.

Demonstrate or have student demonstrate how to empty plates

Place students in groups of three or four.

 Pass out lab sheets.  Allow one student from each group to come to a lab materials distribution station to collect lab materials (if stations have not already been set up) 

Review the lab procedure with the students.  Determine how many (1-2) and which student(s) will receive positive body fluids based on the scenario.  Provide guidance as needed. 


	Teacher
Review  the theory of ELISA.  Allow students to research uses of ELISA on the internet as homework the day prior to the lab.  

Have students create a lab for the ELISA by using the Kit manual.

Instead of teacher setting up stations, students create a material station from which each group will gather lab materials required.  Determine how many (1-2) and which student(s) will receive positive body fluids based on the scenario.  Approves lab design setup students, start the experiment. Assist students as needed. 


	Student Role?
	Students
Answer pre-lab questions.

Listen to the instructor and follow the lab instructions to share body fluids with at least 3 people in the lab not close to your assigned station. Wait for assistance from teacher to empty and wash wells of tray. Each group will record results on group sheet and on Class Results Table.  Ask for assistance if needed.  Complete the lab by answering the lab follow-up questions
	Students
Answer pre-lab questions. Listen to the instructor and follow the lab instructions to share body fluids with at least 3 people in the lab not close to your assigned station.

Each group will record results on group sheet and on Class ELISA Data Table.  Complete the lab by answering the lab follow-up questions
	Students
Set up lab as instructed.  Answer pre-lab questions.  Listen to the instructor and follow the lab instructions to share body fluids with at least 3 people in the lab not close to your assigned station.

Prepare multimedia group presentation on Hepatitis B, compile ELISA data and determine source of infection from data.
Complete the lab by answering the lab follow-up questions. Present multimedia presentation, etc.)  about Hepatitis B to class,  including prevention, spread, how it affects the body and how it is treated

	Technology Application
	Internet, Laboratory micropipetting, measuring skills. antigen-antibody, how monoclonal antibodies produced, Antibiotic Resistance

For enrichment, Use online Immunology Virtual Lab at resource website 4 below

	Career Connections
	· Agriculture Bioterrorism Facility

· Homeland Security

· Medical Laboratory Technologist

· Medical Assistant

· Epidemiologist

· Scientist

· Biochemical Development Engineer
· Manufacturing Research Associate
· Quality Control Engineer
· Environmental Health and Safety Specialist 

	Accommodations

(ELL, SWD, and Gifted)
	ELL: Provide detailed written instructions.  Provide pictures that are labeled as needed, virtual lab provides animations of ELISA

	
	SWD: Watch multimedia presentation, provide time to respond, extended time on task, pair with gifted student for virtual lab, and have student watch ELISA animations. Diversify group so that at least one student can provide leadership in the task.  Allow practice time to manipulate equipment if needed, mix fluids, etc. using water.

	
	Gifted: Teacher assumes the role of facilitator.  Allow students to research Hepatitis B, prevention, intervention with exposure, treatment, prognosis.  Also, expand the outbreak to a school wide scenario and make predictions about how many would be infected based on the population of the school and allowing each student who participated to represent a group of students at the school or generalize to population or community.

	Resources
	1. This task is based in part on an activity at the following website http://biotech.biology.arizona.edu/labs/ELISA_assay_teacher.html 
2. This simulation is based in part on an activity at the following website.  The activity is great for classes with limited resources. http://www.pbs.org/wgbh/aso/resources/guide/medact4index.html 

3. Similar types of activities involving pre-made kits may be found at many scientific supply companies. 
 4. Virtual Lab at HHMI –Immunology Lab  See attached instructions 
5" 
http://www.hhmi.org/biointeractive/vlabs/immunology/index.html 

5
. http://www.worldofteaching.com/biologypowerpoints.html  Immune system multimedia presentations-

Chain of infection interactive site http://www.wisc-online.com/objects/index_tj.asp?objID=NUR1603 


STUDENT PROCEDURES
Lab Instructions:

1.
Follow instructions given below for sharing body fluids.

2.
Follow instructions for performing an ELISA.
3.
Students who will play the role of epidemiologists will research, prepare, and 
present report on Hepatitis and results of ELISA Data.

Problem: How do epidemics occur? 

Pre-lab assessment: Micropipetting skills, using wash bottle, emptying ELISA tray
Pre-Lab Questions

1. What is the role of the immune system in protecting us from disease?

2. Identify some ways infections are spread.

3. Is it possible to find out the origin of a disease? 
4. How can a person get a Hepatitis B infection?

5. Does exposure to the microorganism that causes Hepatitis B mean the person will get the infection?

6. How does the microorganism that causes Hepatitis B reproduce?

Collect or make sure the required lab supplies are at your station
You should have the following items
· ELISA tray with 4- 12 well strips

· Positive Control with dropper or pipette
· Negative Control with dropper or pipette
· Simulated Primary Antibody with dropper
· Simulated body fluids-1tube per student

· 1 empty tube per student 
· Washing bottles with 100 ml of washing solution
· Simulated Secondary Antibody with dropper
· Simulated Chromogen or color change agent with dropper 

· Plastic Pipets 

· Microtiter Plates 
· Large pack of paper towels

· Safety goggles

· Lab apron

· Permanent marker

· Microcentrifuge Rack
Procedures: Body Fluid Sharing or Follow Kit Procedure
1. Using the permanent marker pen, place your initials on each of two tubes.  Mark one of the two tubes with an S which you will use for sharing, mark the second tube with an Me for the fluid you will not share.
2. Have each person in the group choose either A, B, C, or D for their row letter on the ELISA Group Data Table.  This letter will be their permanent row for data later.
3. Using the transfer pipette remove half of your body fluid and place it in the empty tube.  Place the tube labeled Me in the rack   Wait until everyone is done.

4. When the teacher gives the signal, take your transfer pipette, chart, and pen/pencil and move to another section of the room.  Choose a partner with whom to share your fluids.

5. You or your partner should remove all of the fluid from your S tube using a transfer pipette and mix it with you or your partner’s fluid.  Withdraw and replace the mixture in the tube about 5 times using your pipette.  

6. Withdraw half of the fluid and place it in you or your partner’s empty sharing tube.  Record the name of the person on your chart in the number 1 space for your row letter on your ELISA Group Data Table.
7. When the teacher gives the signal, select a second person as your partner and share your fluids with them using the same mixing process. Record their name in the number 2 space for your row letter on your ELISA Group Data Table.  

8. When the teacher gives the signal, select a third person as your partner and share your fluids with them using the same mixing process. Record their name in the number 3 space for your row letter on your ELISA Group Data Table. 

9. Return to your assigned station and wait for further instructions.  

Procedures: ELISA or follow Kit Procedure
1. Each group will perform an ELISA using the plates provided at each station.

2. Label the ELISA plate with numbers 1-12 for the columns and A, B, C, D for the rows. 

3. Have each student in your group identify their row letter chosen before starting the sharing fluids process.  This will be the row for all of that student’s activity in columns 1-12. 
4. Using your transfer pipette, add 3 drops of your sharing fluid into wells based on the assigned wells for sample from your S tube.   This will either be wells 1-3, 4-6, 7-9, or 10-12.  Be careful not to drop any of YOUR fluid in any other wells and use your pipette for your fluids only.
10. Record on this line which wells contain your sharing (S) fluid.   Row Letter____   and Column numbers___ , ____, _____ you used.  Now using a clean transfer pipette add 3 drops of your unshared body fluids labeled Me in the assigned wells for your letter.  Record the letter row____ and column numbers___, ___, ___ containing your Me sample.
ELISA Plate Chart Assignment
	Person 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	-
	-
	-
	Me
	Me
	Me
	S
	S
	S
	+
	+
	+

	B
	Me
	Me
	Me
	-
	-
	-
	+
	+
	+
	S
	S
	S

	C
	S
	S
	S
	+
	+
	+
	-
	-
	-
	Me
	Me
	Me

	D
	+
	+
	+
	S
	S
	S
	Me
	Me
	Me
	-
	-
	-


11. Using the dropper in the positive control bottle, add three drops of a positive control solution into wells marked by a + (plus) for your letter row. Be careful not to drop any in the other wells of the plate.  This will be used to perform a positive control. Record well numbers on your chart by placing a + in the number of the wells used
12. Using the dropper in the negative control bottle, add three drops of a negative control solution into wells marked by a  - (minus) for your letter row.  Be careful not to drop any in the other wells.  This will be used to perform a negative control. Record well numbers on your chart by placing a – in the number of the wells used.
13. Once each member of your group has completed the above steps, wait at least five minutes so that the antigen can bind to the wells of the plate.

14. Now, follow the procedure demonstrated by instructor for emptying the plate in the designated sink or container and tap on paper towel five to six times to remove leftover fluid.  Do not wipe out the plates with paper towel.

15. Wash each well by gently filling each well in your row with washing solution, be careful not to overfill well so that it runs into the next well. Repeat the washing process for a total of three times.

16. Place three drops of the antibody solution in each well of your row and let stand for five minutes after all students in your group have completed this process.

17. Follow steps 14-15 for emptying and washing the plate.

18. Follow step 16 for the second antibody.  Then repeat steps 14-15. 
19. Add three drops of the color reagent solution to each well of your letter row.

20. Wait five minutes, then observe all of your twelve wells and record your observations about the color on the chart below.  Place a Y(yes) in well numbers with color and an N (no) in spaces with no color  for your letter row.  Place a * next to the column numbers of your shared sample wells.  Circle the columns that had your Me sample. Do not reveal these results yet. 
 Follow directions below for recording how wells were used and recording your individual results of the ELISA
Example Key: +Y= positive control,


  -Y=negative control,


   Y* or N*= shared sample,


  Me+ or Me-= results of unshared sample (do not share Me 


 results yet)
Example of Recorded individual results
	person
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	G
	+ Y
	+Y
	+Y
	N*
	N*
	N*
	-N
	-N
	-N
	Me-
	Me-
	Me-

	H
	Me-
	Me-
	Me-
	-N
	-N
	-N
	+ Y
	+Y
	+Y
	Y*
	Y*
	Y*


Record Your Individual Results here using the example as a guide
	Person
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	
	
	
	
	
	
	
	
	
	
	
	

	B
	
	
	
	
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	
	
	
	
	


21. Record your name in the box next to your letter on the Group Data Chart, record whether you are infected or not next to your letter on the data table by writing Y for yes(color change in shared sample wells)  or N for no( no color change in shared sample wells), make sure you have listed  the names of the persons with whom you shared your  body fluids first, second, and third.   
22. Each group should try to make a prediction of who was the primary source of the infection.

23. Using the Group Data Chart, have group member record the group’s results on the ELISA CLASS DATA TABLE.
24. Answer post-lab questions, prepare and submit assigned summary information about Hepatitis B in multimedia presentation format to Epidemiologist for your group.
25. Data will be analyzed by assigned group leaders (epidemiologists, one from each group) who will investigate the possible outbreak at the school.  The epidemiologist will compile group research information in multimedia format and give a complete report on the disease including the origin based on the ELISA results and further investigation.  They will make predictions about the source of the infection.  They do not have the results of the Me sample which each person has kept secret.  
26. Time for the big reveal.  WHO WAS POSITIVE IN THE FIRST PLACE? Each epidemiologist will collect results of the Me sample from their group and record on their group record.  
27. Only epidemiologist who had a group member with a positive result will record positive results in the space next to the letter of the person with a positive Me result on the ELISA Class Data Table.
28. Compare those who tested positive with the results of testing the Me samples.  Are the results the same as the epidemiology team predicted?  If yes, why, and if no, why not?  
29. Identify the source(s) of the original infection, who could have started this epidemic? 
GROUP_________


DATE____________
ELISA GROUP DATA TABLE

	Me sample
Infected?
	Group Member’s Name 
	Infected?
	Contact 1 Name 
	Contact 2
Name
	Contact 3
Name

	Yes 
	No 
	
	Yes 
	No 
	
	
	

	A
	
	
	
	
	
	
	
	

	B
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	


Lab Follow-up
Discuss and answer:

1. What was the role of the antibody? 

2. What caused the color changes?

3. What did you notice about the color changes at the end of task?

4. What does the color change mean?
5. What does slight color change mean?
6. What percentage of the students was positive?

7. Can you determine who was originally infected?

8. Identify some other times when an ELISA would be used.
9. What could cause a false positive result? false negative?

10. What would you do if the results were questionable?
Further discussion:
11. What practices would you promote to prevent the spread of this disease?

12. Do you think that all who tested positive have the infection? Defend your answer.
ELISA CLASS DATA TABLE
CLASS___________________  


DATE:____________ 
	
	Me Sample
	STUDENT

NAMES
	FIRST SHARING
	SECOND SHARING
	THIRD  SHARING
	Infected 

	
	Infected?
	
	
	
	
	Yes 
	No

	
	
	
	
	
	
	
	
	
	

	GROUP
	A
	
	
	
	
	
	
	
	

	
	B
	
	
	
	
	
	
	
	

	
	C
	
	
	
	
	
	
	
	

	
	D
	
	
	
	
	
	
	
	

	GROUP
	A
	
	
	
	
	
	
	
	

	
	B
	
	
	
	
	
	
	
	

	
	C
	
	
	
	
	
	
	
	

	
	D
	
	
	
	
	
	
	
	

	GROUP
	A
	
	
	
	
	
	
	
	

	
	B
	
	
	
	
	
	
	
	

	
	C
	
	
	
	
	
	
	
	

	
	D
	
	
	
	
	
	
	
	

	GROUP
	A
	
	
	
	
	
	
	
	

	
	B
	
	
	
	
	
	
	
	

	
	C
	
	
	
	
	
	
	
	

	
	D
	
	
	
	
	
	
	
	

	GROUP
	A
	
	
	
	
	
	
	
	

	
	B
	
	
	
	
	
	
	
	

	
	C
	
	
	
	
	
	
	
	

	
	D
	
	
	
	
	
	
	
	

	GROUP
	A
	
	
	
	
	
	
	
	

	
	B
	
	
	
	
	
	
	
	

	
	C
	
	
	
	
	
	
	
	

	
	D
	
	
	
	
	
	
	
	

	GROUP
	A
	
	
	
	
	
	
	
	

	
	B
	
	
	
	
	
	
	
	

	
	C
	
	
	
	
	
	
	
	

	
	D
	
	
	
	
	
	
	
	

	GROUP
	A
	
	
	
	
	
	
	
	

	
	B
	
	
	
	
	
	
	
	

	
	C
	
	
	
	
	
	
	
	

	
	D
	
	
	
	
	
	
	
	


Topic: Virtual Lab ELISA
Website URL:  Virtual Lab at HHMI –Immunology Lab http://www.hhmi.org/biointeractive/vlabs/immunology/index.html
While at this site:

 
Perform an ELISA by following the directions in the virtual lab.  This is one way the ELISA can be done.  Make sure you review the vocabulary included in this Lab.
Follow-up Activity for virtual lab:  Answer the following questions

1. What instrument(s) did you use the most in this lab?

2. What had to be done each time different specimens were added or removed from the plates? Why?

3. What new vocabulary did you learn during this activity?

4. What did you learn about the results?

5. What equipment was different from what you have used in class?

Sample ELISA GROUP DATA TABLE

	Me sample

Infected?
	Your Name in your letter area
	Infected?
	Contact 1
Name
	Contact 2
Name 
	Contact 3
Name 

	Yes 
	No 
	
	Yes 
	No 
	
	
	

	A
	
	X
	My name
	X
	
	Lost It
	Too Sick
	Germy Jones

	B
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	


