The main steps in this antigen detection ELISA are:

1. Add your sample and control samples to the wells
in a microplate strip. Your samples contaln many proteins
and may or may not contain the antigen. incubate for
5 minutes to aflow all the proteins in the samples to bind to
the plastic wells via hydrophobic inferaction. This is called an
immunagorbent assay because proteins adgarb (bind) to the
plastic wells,

2. Add primary anlibody to the wells and incubate, The'
antibodies will seek out the antigen from the many proteins
boutid to the well. If your sample contalns the antigen, the
antibodies will bind it ightly and remain in the well.

3. Detect the bound antibadies with HRP-abeled
secondary antibody. If the primary antibodies$ have
baound to the anfigen, the secondary antibodies will
hind tightly to the primary antibodies.

4. Add enzyme subsirate lo the wells, wait 5 minutes,
and evaluate the assay results. If the antigen was
present in your sample, the wells will tum blue. This
is a posilive diagnosis. If the wells remain colorless,
the antigen was not present ih your sample and the
diagnosis is negative.
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In an antigen capiure assay, primary antibody is bound in the plastic wells, antigen is
captured by the immabilized primary aritibody, and the captured anfigen is detected by a
secondary antibody, also finked to HRP, that turns the assay solution blue upon reacticn

with TMB.
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Colorimetric detection; Secondary antibodies for ELISA are linked to enzymes. Detéction of
secondary antibodies that are bound to primary antibodies occurs by an enzyme-subsirate
reaction. In this kit, the secondary anfibody is linked to horseradish peroxidase (HRF}. Inthe
preserice of hydragen peroxide (H,0,), HRP catalyzes the oxidation of the chromogenic
substrale 3,355 tetramethylbenzidene (FMBY. This oxidation of TMB by HEP forms a blue
praduct. Note: TMB is light sensitive, and the assay results should be delermined 5-10 minutes
after the stbstrate is added 1o the wells. If the microptate strips sit Joriger, rionspacific color may
develap. Color that develops after the 5:minute incubation shoutd not be considered in the
assay results. After 20-30 minutes, the blue color may begin to fade as TMB precipilates out
of solution. '
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Colorimsiric Detection: Oxldatlon of TMB by HRP

Controls: Controls are always run side by side with actual samples to make sure that the
pracedure is working correctly. Confrols can resolve ambiguous results tfat occur due to
human error or contaminated reagents; conlrols must beincluded in any valid ELISA. For
the negative control, the anfigen or primary antibody Is either ornitted {as in this kit) or he
anfigen s veplaced by a facfor that will not bind specifically to the antibody. The posttive
contral always contains the targel antigen or antibody. A negative sample that gives a
posilive assay result is called afalse positive. A posilive sample that gives a fiegative assay
result is called a false negative.

Many diagnostic assays give a percentage of false positive or false negative resuls, so
confirmation of diagnasis by a second type of assay is imporiant. For example, immunoassays
for antibodies to human immunodeficiency virus (HIV) cagive either false positive or false
negative results. False positives can result from recent vaceinations, and false negatives can
result from immunosuppression {e.g., from drugs given after transplants) or from administering
the test foo soon after infection with HIV. (Antibodies against HIV do not appear until some
weeks afler HIV Infection; the appearance of specific antibsdies is called Seroconversion.)
Because of this, positive HiV ELISA results are always confinned by westemn blot {see page 91},
&
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Laboratory Guide

Student Workstation Checklist
On_e waorkstation serves 4 students.

ltems Contenis Number

L]
Yellow tubes Siudent samples (0,25 mi) 4 G
Viplet lube (+) Positive control (0.5 ml) 1 O
8lue lube {~) Negative control {0.5 mf) 1 0
Green tube (PA) Primary antibody (1.5 mi) 1 a
Orange tube (SA} Secondary antibody {1.5 mi} 1 a
Brown tube (SUB}) Enzyime subsirate (1.5 mf) 1 o
12-well microplate strips 2 Q
50 pl fixed-volume micropipet ot 1 o
20--200 p! adjustable micropipet

Yellow tips 10-20 0
Disposable plastic fransfer pipets 1 Q
70~80 ml wash buffer in beaker Phosphate buffered saline

with 0.05% Twaean 20 1 m}
Large stack of paper towels 2 O
Black marking pen 1 a

Laboratory Procedure
1. Label the yellow tubes with each student's initials,

Fleming would label their shared sirip like this:
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3. Bind the antigen to the wells:

a. Use a pipet to transfer 50 pl of the positive control (+) from the violet tube into

the thrae “+" wells.

b. Use a fresh pipet lip to transfer 50 pit of the negative control (~} from the blue

lube info the three “=" wells.

2. Label the outside wall of each well of your 12-well strip. Two students may share a strip
of 12 !.i(elfs. On each sirip label the first three wells with a “+” for the positive controls
and the next thrée wells with a “-" for the negative controls. Cri the remaining wells
write your and your partner’s initials. For example, Florence Nightingale and Alexander

¢. Use afresh pipet tip for each sample and transfer 50 pl of each of your

leam’s sampleés into the appropriately initialed three wells.
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4, Wait 5 minutes while alf the protelns in the samples bind to the plastic wells.
5. Wash the unbound sample out of the wells:
. Tip the microplale strip upside down onto the paper tawels so that the samples
drain out, then gently tap the strip a few times upside down o the paper towgls.
Make sure to avoid splashing sample back into wells.

b. Discard the top paper towel.

¢. Use a transfer pipet filled with wash buffer from the beaker to fill sach weil
with wash buffer taking care not to spill over info neighboring weils. The same
transfer pipet will be used for all washing steps..

d. Tip the microplate sirip upside down onto the paper towels 5o that the wash
buffer drains out, then gently tap the strip a few times upside down on the
paper towels,

e. Discard the top 2-3 paper towels.
6. Repeat wash step 5.

7. Use a fresh pipel tip to transfer 50 i of primary antibody (PA) from the green lube into
all 12 wells of the microplate strip,

N v '

Primary
antibody

8. Wait 5 minutes for the primary antibody to bind.

9. Wash the unbound primary antibody out of the wells by repeating wash slep 5 two
times,
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10. Uze a fresh pipet tip to transfer 50 pi of secondary antibady (SA} from the crange tube
into all 12 wells of the microplate strip.

11. Wait 5 minutes for the secondary antibody to bind.

12. Wash the unbound secondary antibody out of the wells by repeating wash step 4 three
fimes.

The secondary antibody is attached lo an enzyme {HRR) that chemically changes TMB
{the enzyrhs substrate), turning it from a colorless solution to a blue solution. Predict
which wells of your experiment should tum blue and which should remain colorless and

which wells you are not sure about.

13. Use a fresh pipet tip {o transfer 50 i of enzyme substrate (SUB} from the brown tube into
all 12 wells of the microplate strip.

Enzyme
substrate

14. Walt § minutes. Observe and record your resuits,

Results Section

Label the figure below with the same iabels you wrole on the wellsin step 1. In each of the
wells, put a "+ if the well turned blue and a "~ if there i$ o color chanige.

Is your sample positive? Explain your answer,
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Past-Lab Focus Questions

1. Did your sample confain the anfigen?

2. The samples that you added lo the microplate slrip contain many proteins and may or
may not conlain the antigen. What happened to the proteins in the plastic well if the
sample contained the antigen? What if it did not contain the antigen?

3. Why did you need to wash the wells after every step?

4. When you added primary antibody fo the wells, what happened if your sample contained
the anligen? What if it did not caritain the anfigen?

5. When you added secondary antibody to the wells, what happened if your sample
contained the antigen? Whatif it did not contain the antigen?

6. If the sample gave a negative result for the antigen, does this mean that ihe anligen is
not present? What reasons could there be for a negative result when the antigen is
actually present?

7. Why did you assay your samples in {ripiicate?

8. What antibody-based tests ¢an you buy at your local pharmacy?
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