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Experiment Components

Components Storage Check (/)

A Agarose Room Temp. d Experiment #260
B Color developer Room Temp. Q contains enough
C Simulated skin base additive Room Temp. a reagents for

D Wheal developer Room Temp. Q 10 lab groups.
E Allergy testing serum Room Temp. a

F Negative allergen Room Temp. a

G 10X ELISA Wash Buffer Refrigerator Q

H ELISA Dilution Buffer Refrigerator Q

| Antigen (lyophilized) Refrigerator Q

] Primary Antibody (lyophilized) Refrigerator a

K Secondary Antibody (lyophilized) Refrigerator a

L ABTS Substrate (lyophilized) Refrigerator a

M  ABTS Reaction Buffer Refrigerator a

REAGENTS & SUPPLIES
Store all components below at room temperature.

*  Microtiter plate

« Transfer pipets

+  Snap-top Microcentrifuge tubes
« 15 mL conical tubes

[y Wy Wy

Experiment Requirements worinciuded in this experiment

+  Distilled or deionized water

+  Beakers (250 mL)

*  Pipet pump or bulb

+ Disposable lab gloves

+  Safety goggles

+  Automatic micropipettes (5-50 pL, 100-1000 yL) and tips

Make sure glassware is clean, dry and free of soap residue.

For convenience, additional disposable transfer pipets can be purchased for liquid removal and washing steps.

All experiment components are intended for educational research only. They are not to be used for diagnostic or drug purposes, nor administered
to or consumed by humans or animals. None of the experiment components are derived from human sources..
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Background Information

ALLERGIES

Allergies are a common health condition that affect millions of people around the world. An allergy happens when the
body's immune system reacts to something harmless—like pollen, certain foods, or pet dander—as if it were a threat.
These substances, called allergens, can come from things we breathe, eat, touch, or inject (like medicines or insect stings).
Allergies can develop at any age and may vary in severity from mild discomfort to life-threatening emergencies. Under-
standing how allergies work can help doctors identify triggers, perform testing, and recommend treatments or lifestyle
changes to keep symptoms under control.

What Happens During an Allergic Reaction

Normally, our immune system helps protect us from germs and illness. B-cells are a type of immune cell that recognize
pathogens and play a key role in producing antibodies to help the body fight infections. But in someone with allergies, the
immune system mistakes an allergen for a harmful invader. This causes the B cells to produce special immune system
proteins called IgE (immunoglobulin E) antibodies specific to the allergen. The IgE antibodies bind to mast cells which are a
type of white blood cell found in tissue throughout the body. Mast cells store histamine and other inflammatory chemicals
in specialized vesicles called granules. When the allergen comes into contact with the IgE antibodies bound to the mast
cells, it triggers a signaling pathway causing the mast cells to release histamine into the surrounding environment in a
process called degranulation (Figure 1). The release of histamine causes symptoms of an allergic reaction which can range
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Figure 1: Stages of an allergic reaction
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from mild to severe. Common symptoms of an allergic reaction include:

*  Sneezing or runny nose «  Trouble breathing or wheezing
¢« lItchy or watery eyes «  Stomach pain, vomiting, or diarrhea (especially with food allergies)
«  Skinrashes or hives +  Throat closing

«  Swelling of the lips, tongue, or face

Allergic reactions can either be localized or systemic. In a localized reaction, the symptoms are limited to the site in which
the allergen comes into contact with the body. For example, a skin allergen can cause a rash, while hives or a runny nose
and itchy eyes are common reactions to a respiratory allergen such as pollen or dander. Localized reactions tend to be
more mild and are often treated with over the counter antihistamines or hydrocortisone creams. Systemic reactions (also
known as anaphylaxis) affect multiple body systems. These reactions tend to be more severe and can be life threatening.
Symptoms of anaphylaxis can include respiratory issues such as trouble breathing and throat swelling, cardiovascular
problems such as a drop in blood pressure or fainting, and an array of other issues like swelling of the face and tongue and
vomiting.

Types of Allergies
There are many different types of allergies and a vast array of different allergens. Allergies can affect different parts of the
body and can be triggered by a wide range of substances. Some people have just one type of allergy, while others may have
several. Below are some of the most common types of allergies:
1. Food Allergies

Food allergies happen when the immune system reacts to a specific protein in a food. Even a small amount can cause

a reaction. Symptoms can appear within minutes and may include itching in the mouth, hives, swelling, stomach pain,

vomiting, or trouble breathing. In severe cases, food allergies can cause anaphylaxis.

Some of the most common food allergens include:

+  Peanuts

+  Tree nuts (like almonds, walnuts, or cashews)
+ Milk

©  Eggs

+  Fish

«  Shellfish (like shrimp or crab)

+ Wheat

+ Soy

Some children outgrow food allergies as they get older, while others have them for life.
2. Environmental Allergens

These allergies are caused by things in the air that people breathe. They often affect the nose, eyes, and lungs and are
especially common in spring or fall.

Common triggers include:
« Pollen - from trees, grasses, or weeds (often called hay fever or allergic rhinitis)
«  Dust mites - tiny bugs that live in household dust
+  Mold - fungi that grow in damp areas like bathrooms or basements
« Petdander - tiny flakes of skin or saliva from cats, dogs, and other furry animals

Symptoms may include sneezing, a stuffy or runny nose, itchy eyes, or coughing. For some people, these allergies can
also trigger asthma symptoms.
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3. Insect Sting Allergies

Most people get mild swelling and pain from insect stings, but some people have a more serious allergic reaction. This
can include large areas of swelling, hives, difficulty breathing, or anaphylaxis.

Insects that can cause allergic reactions:

+ Bees

+ Wasps

*  Hornets

+  Yellow jackets
+ Fireants

People with insect sting allergies often carry an epinephrine auto-injector and may receive allergy shots to reduce their
sensitivity over time.

4. Drug (Medication) Allergies

Some people are allergic to certain medications. Reactions can range from mild (like a rash) to severe (like anaphylaxis).
It's important to tell healthcare providers about any medication allergies.

Common medications that may cause allergic reactions:
*  Penicillin and other antibiotics +  Seizure medications
+ Aspirin and other pain relievers +  Anesthesia drugs

Drug allergies are usually diagnosed by a careful review of symptoms and, in some cases, allergy testing.

Sometimes a situation exists in which a person is allergic to multiple unrelated allergens, or when the immune system
mistakenly responds to different substances that share similar protein structures. This is known as mixed or cross-
reactive allergies. For example, someone allergic to birch pollen may react to apples or carrots (called oral allergy
syndrome) and people
allergic to latex that may
also react to bananas,

avocados, or kiwis. ALDER almond, apple, celery, cherry, hazelnut, parsley, peach, pear, raspberry, strawberry,
walnut

Oral Allergy Syndrome: Foods that Cross-react to Pollens

Oral Allergy Syndrome
MUGWORT |carrot, celery, mango

Oral allergy syndrome (OAS),

also known as pollen food almond, apple, apricot, avocado, banana, beans, carrot, celery, cherry, chicory,
a||ergy syndrome (PFAS) is BIRCH cilantro, cumin, dill, fennel, fig, hazelnut, kiwi, lentils, mango, nectarine, parsley,

parsnip, peach, peanut, pear, peas, pepper (green}, plum, potato, soy, strawberry,
a type of food a”ergy that tomato, walnut, wheat

happens when a person who
is allergic to certain types of
pollen also has a reaction to
certain fresh fruits, vegeta- artichoke, banana, cantaloupe, chamomile tea, cucumber, hibiscus, honeydew, melon,
bles, or nuts. OAS is caused RAGWEED pepper, squash, sunflower seeds, zucchini, watermelon

by cross-reactivity, the body
reacting to similar proteins
found in different substances. This occurs because the proteins in certain fruits and vegetables are similar to the proteins
found in pollen. The immune system confuses the two and reacts to the food, triggering an allergic reaction. This can cause
mild symptoms such as itching or tingling in the mouth, lips, tongue, or throat right after eating raw fruits, or vegetables. In
some cases, heating or cooking the food can prevent a person from having a reaction. This is because the proteins causing
the reaction are broken down when the fruit or vegetable is heated.

GRASS fig, kiwi, melon, orange, peanut, potato, tomato, watermelon
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Testing for Allergies

When someone shows signs of an allergy, doctors use allergy testing to figure out exactly what's causing the reaction.
These tests help identify specific allergens so people can avoid triggers and get the right treatment. There are several ways
to test for allergies, and the best method depends on the person’s symptoms, age, and medical history.

The most common type of allergy test is a skin prick assay. This is a quick, easy procedure that can test for a wide range

of allergens and is safe for adults and children of all ages. In a skin prick test, small drops of different, suspected allergens
are placed on the skin, usually on the forearm or back. A tiny, sterile needle is used to prick the skin through each drop. If a
person is allergic, a wheal, a small, raised, red bump that is typically itchy, will appear within 15-20 minutes.

An intradermal test allergy test is similar to a skin prick test but goes a bit deeper. In this type of test, a small amount of al-
lergen is injected just under the skin. This test also produces a small wheal at the reaction site indicating a positive reaction.
An intradermal test is often used when skin prick tests are unclear or when testing for insect venom or drug allergies. This
test is more sensitive than a skin prick test but has a slightly higher risk of causing a severe or false positive reaction and
often is not used for food tests for this reason.

Occasionally, a blood test (such as specific IgE test) is used instead of or to confirm a skin prick test. A blood test is often
done first in people with a skin condition such as eczema, is taking a medication that interferes with skin tests such as anti-
histamines, or have a higher risk of severe reaction. An allergy blood test works by measuring the amount of IgE antibodies
in the blood. If a certain allergen is present, the body will produce more IgE in an attempt to fight off the allergen. During
an allergy blood test, a small sample of blood is collected and taken to the lab. In the medical laboratory, immunologists or
laboratory technicians perform tests to look for specific allergens. The lab uses a method called immunoassay as a way to
detect IgE antibodies.

During this antibody-based test:

1) Microscopic amounts of different allergens (like pollen, peanut, protein, or cat dander) are attached to a testing
surface, such as a plate, bead, or tube.

2) The patient's blood serum is added to the testing surface.
+  The blood of an allergic person will produce higher levels of IgE in response to the allergen.

3) IgE antibodies in patient's sample bind with allergen component.
+ Ifthe patient is not allergic, they will not produce excess IgE, and the allergen will remain unbonded.

4) An anti-IgE antibody labelled with a fluorescent or color changing enzyme is added.

5) Anti-IgE antibody binds to bound IgE.

6) Asubstrate is added which binds to the enzyme on the anti-IgE.

In response to a positive reaction, a color or fluorescence will be produced (Figure 2). If the person is not allergic no IgE will

Allergens to be tested Patient's blood Anti-IgE antibody Substrate is

are added. serum is added. is added. added.

0000 0000 000

A B C D A B C D A B C D A B C D

A by
= o\ P I

Allergen component
binds with testing
surface.

Allergen component
binds with IgE in

Anti-IgE reacts with
bound IgE.

Anti-IgE enzyme
complex reacts with

patient's serum. substrate.

Figure 2: Stages of an allergy blood test
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produce and the test will remain colorless. The stronger the color or light intensity, the more IgE is present for that allergen.
The results correlate to: Low or undetectable IgE - likely no allergy; Moderate IgE - possible allergy; High IgE - more likely

to have an allergy. The results are typically given as a numerical value (usually in kU/L, or kilounits per liter), which tells the
doctor how much IgE was detected. These values are grouped into classes (from Class 0 to Class 6), with higher classes
indicating stronger sensitization.

One specific type of allergy blood test is a component-resolved diagnostic test (CRD). It's a more detailed type of IgE testing,
that instead of looking at a whole allergen (like peanut or egg), it looks at the individual protein components that make up
that allergen. Traditional blood tests tell you if you're allergic to something by detecting general IgE antibodies to that aller-
gen while CRD tells you what part of the allergen you're reacting to by measuring IgE to specific proteins inside the allergen.
This is particularly useful in distinguishing between a true allergy and a cross-reactions such as those in oral allergy syn-
drome. The procedure of performing a CRD test is the same as performing an allergy blood test however instead of attach-
ing a whole allergen to the testing surface you are using a specific allergen protein. One example of a CRD test in the case of
a peanut allergy is that it can test for proteins such Ara h 1, Ara h 2, Ara h 3, and Ara h 8. Ara h 2 is strongly linked to serious
reactions, while Ara h 8 is usually related to birch pollen cross-reactivity and mild symptoms. A CRD test will be able to tell
you specifically which protein the person is allergic to and indicate which type of reaction the person is likely to have.

The final ways to test for an allergy are an elimination diet and food challenge. An elimination diet consists of cutting out
certain foods for a short period of time. Doctors then slowly add the foods back in one at a time while the person monitors
any symptoms or reactions they may have. Similarly, an oral food challenge occurs when the person eats small amounts of
the suspected food in increasing doses under close supervision. Doctors watch for any signs of an allergic reaction and are
there and ready to treat if needed. In order to be done safely, it must be done in a medical setting by a trained professional.

Treating Allergies

Once an allergy is diagnosed, the doctors will review a person's medical history and determine the best course of treat-
ment. While there's no cure for most allergies, there are many ways to manage symptoms, reduce reactions, and improve
quality of life. The right treatment depends on the type of allergy, how severe it is, and what triggers the reaction. The best
way to prevent allergic reactions is to stay away from known triggers. Once someone knows what they're allergic to (from
testing), they can take steps to avoid it. Medications can help relieve symptoms or stop reactions before they get worse.
They come in many forms, such as pills, nasal sprays, eye drops, creams, or inhalers. Common allergy medications include
antihistamines, decongestants, and corticosteroids. For people with life-threatening allergies (like to peanuts, insect stings,
or certain drugs), an emergency medication called epinephrine is life-saving. It's usually carried as an auto-injector (like an
EpiPen). Epinephrine works quickly to stop symptoms of anaphylaxis, such as swelling, trouble breathing, or a drop in blood
pressure. Allergy shots are a long-term treatment that help the body become less sensitive to allergens over time. Small
amounts of the allergen are injected under the skin regularly, with the dose slowly increasing. It can help reduce or even
eliminate symptoms from pollen, dust mites, mold, pet dander, and insect stings.

THE SCENARIO

In this activity, you will take on the role of an allergist by reviewing a patient’'s medical history and symptoms to identify
possible allergies. Based on this information, you will perform a simulated skin prick test panel to check for reactions to
common allergens such as pollen, dust mites, pet dander, or certain foods. After analyzing the test results, you'll determine
whether the patient is sensitized to any allergens and decide if further testing is needed to confirm the diagnosis and guide
treatment.
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Experiment Overview

EXPERIMENT OBJECTIVE:

In this experiment, you will investigate how allergies are diagnosed by analyzing a patient's symptoms and medical history.
You will first perform a simulated skin prick assay and interpret the results to identify possible allergens. Finally, you will
explore additional testing options for your patient and learn how allergists use evidence to guide diagnosis and treatment.
LABORATORY SAFETY

1. Gloves and goggles should be worn routinely as good laboratory practice.

2. Exercise extreme caution when working with equipment that is used in conjunction with the
heating and/or melting of reagents.

Wear gloves

3. DO NOT MOUTH PIPET REAGENTS - USE PIPET PUMPS. and safety goggles

4. Exercise caution when using any electrical equipment in the laboratory.

5. Always wash hands thoroughly with soap and water after handling reagents or biological materials in the laboratory.

LABORATORY NOTEBOOKS
Address and record the following in your laboratory notebook or on a separate worksheet.
Before starting the Experiment:

+  Write a hypothesis that reflects the experiment.
«  Predict experimental outcomes.

During the Experiment:

«  Record (draw) your observations, or photograph the results.
After the Experiment:

«  Formulate an explanation from the results.

+  Determine what could be changed in the experiment if the experiment were repeated.
+  Write a hypothesis that would reflect this change.
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Module I: Create a Plan of Action

Review the following patient intake information. Using what you know and what you've learned about some of the most
common potential allergens, complete the table below.

NOTE: When reviewing information for suspected allergens, pay close attention to the ingredients in each food, as some
allergens may be hidden in less obvious sources.

INCIDENT SUMMARY:

Marig experienced an itchy throat, lip swelling, and a red rash across her lower face and down
to her chest about 20-30 minutes after dessert at a friend's dinner party. She treated her
symptoms with benadryl and monitored them for a few hours past onget.

MEAL HISTORY (FROM PATIENT RECALL):

- Appetizer: Caesar salad with parmesan crusted walnuts
- Main Course: Baked chicken with erispy potatoes and roasted carrots
- Desgert: Vanilla yogurt parfait with granola and fresh cherries on top

Drink: Lemonade

Suspected Allergen

C Examples from Meal Notes
ategory

Tree nuts/seeds

Dairy (milk proteins)

Fresh Fruit

Wheat
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Module II: Skin Prick Allergy Testing

1, COLLECT 2. LABEL 3, COLLECT 4,

plate samples
s 707

@ . 'D”%“

Wheat Fruit Nuts

PIPET 25 pL
positive control

C. PUNCTURE
top of agar

6. REPEAT steps 4-5 for 7. INCUBATE 8.

the negative control
and the allergen samples.

RECORD your

results.

Now that you know what you've developed a panel of potential allergens to test it is time to conduct a skin prick test.

1.

2.

COLLECT a plate from your instructor. (This will plate represent the patient's forearm for the simulated allergy test.)

LABEL the bottom of the plate according to the image above with "+","-", "D", "W", "F", "N" (for Positive control, Nega-

tive control, Dairy sample, Wheat sample, Fruit sample, and Nuts sample.)

COLLECT the allergen samples from your instructor.

PIPET 25 pL of the positive control into the corresponding spot on the
plate.

Sample

Wheals

YES

NO

Using the same pipette tip, gently PUNCTURE the top of the agar

Positive Control

where the liquid sits. This will push the allergen sample into the
“skin”.

Negative control

REPEAT steps four and five for the negative control and the allergen
samples using a new pipette tip for each sample.

Dairy

Let the samples INCUBATE for five minutes.

Wheat

RECORD your results in the chart (right) indicating the presence of

Fruit

any “wheals".

Nuts
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Module Ill: Component Resolved Diagnostic Test

Now that you have identified that the patient has a fruit allergy to cherries, it is time to perform a component resolved
diagnostic blood test to determine if it is a true cherry allergy or if it is oral allergy syndrome and the patient is actually al-
lergic to birch pollen. The proteins in cherries often have a cross-reactivity with birch pollen. In this activity you will test two
proteins to discover which causes an increase in IgE levels. Positive reactions will be indicated by a color change, signifying
an allergy. You will test the protein Pru av 1, a major allergen in cherries, and Bet v 1, the main birch protein and the one
most commonly associated with oral allergy syndrome.

2. 3, /7 4, S.
LABEL LABEL pipets. ADD REPEAT INCUBATE
microtiter plate. positive step 3 for
controlto  neg. control &
OOOO G i +" well. 2 allergen OOOO
—F ) samples. + - Pru Bet
+ - Pru Bet (@R =
Q000
SUB + - Pru Bet
6. REMOVE 7.  ADD wash buffer 8. REMOVE wash buffer 9, REPEAT
sample from each well. to each well. from each well. steps 7-8 to

- Pru Bet WASH - Pru Bet wash wells

/F/ /) / /_/ /) e
OO Q000 OOOO

+ - Pru Bet + - Pru Bet - Pru Bet

1. LABEL the wells of the microtiter plate as shown in diagram.

2. LABEL the transfer pipets as follows. These 8 pipets will be used to add and remove liquid from the wells.

+ (WASH) 1x PBST Wash Buffer * (Bet) Birch Pollen Allergen- Bet v 1
* (+) Positive Control + (PS) Patient Serum

* (-) Negative Control * (Anti-IgE) Anti-IgE Antibody

* (Pru) Cherry Allergen-Pru av 1 * (Sub) Substrate

3. Using the “+" transfer pipet or a micropipette, ADD 3 drops or 50 pL of the positive control to the appropriately marked
well.

4. REPEAT step three for the negative control and the two allergen samples taking care to use the correct pipette or
changing tips between each sample

5. INCUBATE the plate at room temperature for 5 minutes.
6. Using the correct transfer pipet for each row, REMOVE all of the samples from each well.

7. Using the “Wash" transfer pipet, WASH each well by adding wash buffer until the wells are almost full (~200 pL). Do not
allow the buffer to spill over into adjacent wells.

8. REMOVE all of the wash buffer using the transfer pipet designated for each row.

9. REPEAT steps 7 and 8 to wash the wells once more.
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Module Ill: Component Resolved Diagnostic Test, continued

10. ADD Patient 11. INCUBATE 12. REMOVE Patient Serum 13, WASHeachwell 14, ADD Anti-IgE

Sertkj]m t?l from each well. twice. to each well.
each well. ps OOOO + - Pru Bet WASH Anti-IgE
// + - Pru Bet / // / /
Q000 OOOO Q000 Q000
+ - Pru Bet + - Pru Bet + - Pru Bet + - Pru Bet

1S. iNcuBaTE 16. ReMOVE Anti-ige 17, WASHeachwell 18, ADDSubstrate  19. INCUBATE

from each well. twice. to each well.
Q000 - Pru Bet waSH suB Q000
+ - Pru Bet

dgdé/ / / // / + - Pru Bet
O - P Bt T 20. ANALYZE

@/@ 0000 0000

10. Using the “PS" transfer pipet or a micropipette, ADD 3 drops or 50 pL of Patient Serum to all wells.
11. INCUBATE the plate at room temperature for 5 minutes.
12. Using the correct transfer pipet for each row, REMOVE all of the Patient Serum from each well.

13. WASH each well twice with fresh wash buffer. Between washes REMOVE all of the wash buffer using the transfer pipet
designated for each row.

14. Using the "Anti-IgE"” labeled transfer pipet or a micropipette, ADD 3 drops or 50 pL of the Anti-IgE antibody to each
well.

15. INCUBATE the plate at room temperature for 5 minutes.
16. Using the labeled transfer pipet for each row, REMOVE all of the Anti-IgE antibody from each well.

17. WASH each well twice with fresh wash buffer. Between washes REMOVE all of the wash buffer using the transfer piper
designated for each row.

18. Using the “Sub” labeled transfer pipet or a micropipette, ADD 3 drops or 50 pL of substrate to all wells.
19. INCUBATE the plate at room temperature for 5 minutes.

20. Immediately ANALYZE the plate for color changes in the substrate. If the color is not fully developed it can be left for a
longer period of time.
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IMMUNE CLUES: DIAGNOSING ALLERGIC REACTIONS EDVO-Kit #260

Study Questions

1. Whatis an allergy, and how does the immune system react during an allergic response?
2. Explain the role of mast cells and histamine in allergic reactions.

3. Whatis oral allergy syndrome, and which types of foods are commonly involved?

4. What are the two main types of allergy tests, and how do they differ?

5. Asan allergist, what would you tell Maris based on her results?
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EDVO-Kit #260

Instructor's Guide

NOTES TO THE INSTRUCTOR

IMMUNE CLUES: DIAGNOSING ALLERGIC REACTIONS

INSTRUCTOR'S GUIDE

This lab is designed for 10 lab groups. Class size, length of laboratory sessions, and availability of equipment are factors
which must be considered in the planning and the implementation of this experiment with your students. These guidelines
can be adapted to fit your specific set of circumstances.

Safety Data Sheets can be found on our website: www.edvotek.com/safety-data-sheets

OVERVIEW OF INSTRUCTOR’S PRELAB PREPARATION

This section outlines the recommended prelab preparations and approximate time requirement to complete each prelab
activity. If preparing reagents ahead of time, they should be stored at 4°C until needed.

(" PREPARATION FOR:

\.

ABTS Substrate.

the experiment.

~N
WHAT TO DO: WHEN? TIME REQUIRED:
Pour plates Up to 1 day before performing 30 min
Module II: the experiment. ‘
Skin Prick
Allergy Testing Prepare and aliquot allergen | Up to 1 day before performing .
samples the experiment. 20 min.
Divide microtiter plate. Before the class period. 15 min.
Dilute 10X ELISA Wash Anytime before the experiment.
Buffer to 1X solution and Cover and store in the 5 min.
aliquot. refrigerator.
Aliquot ELISA Dilution Anvti ;
. ytime before the experiment. 5 min.
Buffer for negative control | ctore types in the refrigerator.
and patient samples.
Module III:
Component
Resolved Rehydrate and aliquot the Up to 1 week before performing 10 min.
Diagnostic Test Antigen. the experiment.
Rehydrate and aliquot the Up to 1 week before performing 5 min
Primary Antibody. the experiment. '
Rehydrate and aliquot the Up to 3 days before performing 5 min
Secondary Antibody. the experiment. ’
Rehydrate and aliquot the Up to 1 week before performing 5 i

|:| Red = Prepare immediately before module,D Yellow = Prepare shortly before module. I:lGreen = Flexible / prepare up to a week before the module.
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INSTRUCTOR'S GUIDE IMMUNE CLUES: DIAGNOSING ALLERGIC REACTIONS EDVO-Kit #260

Pre-Lab Preparations

MODULE Il

FOR MODULE II

Preparing Skin Prick Plates Each group should receive:
(NOTE: DO NOT prepare more than one day before doing the experiment.)

1 Simulated skin prick plate

1. ADD the entire contents of the Agarose (Comp. A) to a flask or beaker contain- 1 Tube positive control (50 pL)
ing 100 mL of deionized water. SWIRL briefly to disperse any large clumps. 1" Tube negative control (50 piL)
4 Tubes allergen samples (50 pL)

2. ADD the entire contents of Color Developer (Comp. B) the flask or beaker. (D, W, F, N)

3. BOIL the solution to dissolve the agarose. This can be accomplished with a hot
plate or microwave. WEAR safety goggles and use hot gloves.

a. Microwave method:
i. COVER flask with plastic wrap to minimize evaporation.
ii. HEAT the mixture on High for 1 minute.
ii. SWIRL the mixture and heat on HIGH in bursts of 25 seconds until all the agarose is completely dissolved.

b. Hot plate method:
i.  COVER the flask with foil to prevent excess evaporation.
ii. HEAT the mixture to boiling over a burner with occasional swirling.
ii. BOIL until all the agarose is completely dissolved. The final solution should be clear (like water) without any
undissolved particles.

4. |If detectable evaporation has occurred, ADD warm distilled water to adjust the volume of solution up to the original
level. Do not use cool water, or the agarose solution may cool too quickly and prematurely solidify.

5. COOL the agarose solution to approximately 55°C.

6. Once the agarose solution is cooled, ADD the entire contents of the Simulated Skin Base Additive (Comp. C) to the
cooled agarose solution. Some slight bubbling may occur. NOTE: It is crucial to wait until the solution is approx. 55°C
before adding the skin base additive as it can be broken down by excess heat.

7. Using the 10 mL pipet, DISPENSE 8 mL of the medium into 10 small petri plates. COVER. If you have additional petri
plates around the lab consider pouring extra plates.

8. WAIT at least 20 minutes for the agar to solidify.
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EDVO-Kit #260 IMMUNE CLUES: DIAGNOSING ALLERGIC REACTIONS INSTRUCTOR'S GUIDE

Pre-Lab Preparations

MODULE II, CONTINUED
Preparation of the Allergy Solution
1. LABEL sixty 0.5 mL tubes as follows:

+ 10 tubes with “+" for positive control
* 10 tubes with “-" for negative control
+ 10 tubes with “D" for dairy

+ 10 tubes with “W" for wheat

+ 10 tubes with “F" for fruit

+ 10 tubes with “N" for nuts

2. ADD 400 pL of the Wheal Developer (Comp. D) to the bottle of Allergy testing serum (Comp. E).

3. ALIQUOT 50 pL of the Allergy testing serum solution to the positive control tubes (+) and the tubes labeled “F".

4. ALIQUOT 50 pL of Negative Allergen Solution (Comp. F) into the remaining 0.5 mL tubes ("-", "D", "W", "N").

MODULE 11l
Microtiter Plates

1. Asshown in the figure at right, ORIENT the
microtiter plates to that the numbers 1-12 are
at the top and the letters A-H are on your left.

2. CUT each plate on the dotted lines as shown in
the figure. Each piece will have 4 wells on one
axis and one on the other axis. Each lab group
will receive one piece.

Preparation of the Wash Buffer
1. ADD all of the 10x ELISA Wash Buffer (Comp.
G) to 180 mL of distilled water and mix well.

Label as “Wash Buffer”.

2. DISPENSE 18 mL into small beakers for each
lab group.

1.800.EDVOTEK - Fax 202.370.1501 - info@edvotek.com
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INSTRUCTOR'S GUIDE IMMUNE CLUES: DIAGNOSING ALLERGIC REACTIONS EDVO-Kit #260

Pre-Lab Preparations

MODULE Ill, CONTINUED

FOR MODULE Il
Each group should receive:

Preparation of the Allergen Proteins and Controls 1 Microtiter strip (1x4)

1.

1 Beaker of wash buffer (18 mL)
TRANSFER 7 mL of ELISA Dilution Buffer (Comp. H) to a 15 mL conical tube. 4 Tubes allergen proteins (100 pL)

" e " (Pru, Bet, +CTRL, -CTRL)
LABEL the tube "Positive Control"”. Tube Patient serum (500 i)

Tube Anti-IgE (500 pL)

Tube Substrate (500 L)

Small transfer pipets

Empty beaker labeled for waste

Carefully REMOVE the stopper from the vial of Lyophilized Antigen (Comp. I)
and TRANSFER approximately 0.5 mL of the ELISA Dilution Buffer from the
"Positive Control” tube in step 1. CLOSE the stopper and gently SHAKE the vial
to MIX.

— 00 = —

TRANSFER the entire contents of reconstituted Antigen back to the "Positive Control” tube. MIX well.
LABEL 10 microcentrifuge tubes "+ CTRL" and DISPENSE 100 pL "Positive Control” into each tube.
LABEL 10 microcentrifuge tubes “Bet” and DISPENSE 100 pL "Positive Control” into each tube.

LABEL 10 microcentrifuge tubes "-CTRL" and 10 tubes as "Pru". DISPENSE 100 pL ELISA Dilution Buffer (Comp. H) into
each tube.

Preparation Patient Serum

1.

TRANSFER 7 mL of ELISA Dilution Buffer (Comp. H) to a 15 mL conical tube. LABEL the tube “Patient Serum”.

Carefully REMOVE the stopper from the vial of Lyophilized Primary Antibody and TRANSFER approximately 0.5 mL of
the ELISA Dilution Buffer from the “Patient Serum” tube in Step 1. CLOSE the stopper and gently SHAKE the vial to MIX

TRANSFER the entire contents of reconstituted Primary Antibody (Comp. J) back to the “Patient Serum” tube. MIX well.

LABEL 10 microcentrifuge tubes "PS" and DISPENSE 500 pL “Patient Serum” into each tube.

Preparation of Secondary Antibody
(NOTE: Prepare on same day as needed for the experiment.)

1.

TRANSFER 7 mL of ELISA Dilution Buffer (Comp. H) to a 15 mL conical tube. LABEL the tube “Anti-IgE".

2. Carefully REMOVE the stopper from the vial of Lyophilized Secondary Antibody and TRANSFER approximately 0.5 mL of
the ELISA Dilution Buffer from the “Anti-IgE” tube in step 1. CLOSE the stopper and gently SHAKE the vial to MIX.
3. TRANSFER the entire contents of reconstituted Secondary Antibody (Comp. K) back to the “Anti-IgE” tube. MIX well.
4. LABEL 10 microcentrifuge tubes "Anti-Ige". DISPENSE 500 L “Anti-IgE” into each tube.
1.800.EDVOTEK - Fax 202.370.1501 - info@edvotek.com - www.edvotek.com
EDVOTEK,
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Pre-Lab Preparations

MODULE Ill, CONTINUED

Preparation of ABTS Substrate

1. TRANSFER 10 mL ABTS Reaction Buffer (Comp. M) into a 15 mL conical tube. LABEL the tube "Sub".

2. Carefully REMOVE the stopper from the vial of lyophilized ABTS (Comp. L) and TRANSFER approximately 0.5 mL of the
ABTS from the "Sub" tube in step 1. CLOSE the stopper and gently SHAKE the vial to MIX.

3. TRANSFER the entire contents of re-hydrated ABTS substrate to the "Sub" tube. MIX well.

4. LABEL 10 microcentrifuge tubes “Sub”. DISPENSE 500 pL "Sub" into each tube.
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IMMUNE CLUES: DIAGNOSING ALLERGIC REACTIONS

Experiment Results and Analysis

EDVO-Kit #260

MODULE |
Suspected Allergen Examples from Meal Notes
Category
T Iseed walnuts Granola often contains nuts or seeds as hidden
ree nuts/seeds granola ingredients.
yogurt

Dairy (milk proteins)

Caesar dressing
Parmesan on walnuts
cheese on salad

Caesar salad often has cheese grated on top.
Caesar dressing contains Parmesan.

Fresh Fruit

cherries

reactivity.

Possible primary food allergy or pollen cross-

Wheat

croutons
granola

specified wheat-free granola.

Potentially has wheat or cross contaminants; not

MODULE Il

MODULE 111

EDVOTEK,
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APPENDICES

IMMUNE CLUES: DIAGNOSING ALLERGIC REACTIONS

EDVO-Kit #260

Appendix A
EDVOTEK® Troubleshooting Guides

TROUBLESHOOTING GUIDE FOR ELISA

Color doesn’t develop
or show on plates

Either plates or allergen solution was
prepared too far in advance.

Poured plates were not cooled long
enough.

Prepare closer to experiment or let incubate on plates
for longer.

Let agar cool for longer before adding skin base
additive.

Cross-contamination:
Color develops in
negative controls

Used wrong transfer pipet.

Too much force was used to wash out
wells.

Wash buffer overflowed into neighboring
wells.

Be careful to use the correct transfer pipet. Alternatively,
use an adjustable-volume micropipet and change tips
between samples.

Wash the wells gently and slowly.

Only add the wash buffer until wells are 80% full,
around 200 pL.

Color doesn't develop
or is slow to develop

Incubation time too short.

The secondary antibody was prepared
too far in advance.

Incubate ELISA at room temperature for five more minuteg.

Ssecondary antibody should be prepared no more than
3 days before use. The diluted antibody should be stored
at 4°C. For best results, secondary antibody should be
prepared no more than 24 hours before the experiment.
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