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Background Information

Most biomarkers are identified by polyclonal or monoclonal antibodies. All

antibodi
antibod!

general,

_ antigeni

ies belong to a group of serum proteins known as globulins. Each

ly is made up of a heavy and light polypeptide chain (see Figure 1). In
antibodies are produced in response to the presence of a "non-self"
ic proteins. Antibodies obtained from animals, such as rabbits, in

response to an antigen are known as polyclonal antibodies.
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Figure I:
General Structure of an Antibody

Light chain

Polyclonal antibodies are heterogeneous in structure and
vary in their ability to bind to antigens. Antibodies that
have high affinity for antigens may give unwanted cross-re-
actions that can result in high backgrounds. Such antibodies
can also give false negative results while antibodies with
weak binding constants may not be as sensitive. It should be
noted that polyclonal antibody preparations for a given an-
tigen can have variable binding affinities due to differences
in immunological responses. Immunizations with the same
antigen in different animals can produce antibodies with
variable binding affinities. The use of monoclonal antibod-
ies that are directed against a single epitope (specific parts
of a protein cancer biomarker) eliminates potential variabil-
ity of polyclonal antibodies.
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In this experiment a set of simulation blood samples will be

provided that represent various blood samples obtained from patients that
are to be tested for a particular cancer. The experiment includes a PSA test

and an HPV test for women. Polystyrene microtiter plates will be
the reactions to detect positive versus negative samples. Positive
| form a precipitate between the antibody and the biomarker.
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Student Experimental Procedures

A. The first experiment is a simulated PSA test for 6 male patients between
the ages of 55 and 70.

1. Place a microtiter plate strip as shown below. Label the 8 wells across
the top or bottom of the plate as follows: Normal, High PSA, M1, M2,
M3, M4, M5, & M6 respectively, using a laboratory marking pen. The
plate should look like the one pictured below:

OO0 C0000

Normal ~ HighPSA  Male1 Male2 Male3 Male4 Male5 Male6
Control  Control

PUT ON YOUR GLOVES NOW

IMPORTANT! 2. Using a different transfer pipet or pipet tip (when using an automatic
Avoid cross- micropipet) for each sample, plate 3 drops or 50 pl of each control and

contamination by

patient sample into the corresponding wells.

using a new pipet 3. Use anew transfer pipet to add one drop or 20 pl of PSA Antibody into
or pipet tip for each each of the wells.
blood sample.

4. Letthe plate sit undisturbed on the lab bench for 5 minutes.
5. Observe the wells for the level or intensity of agglutination. Aggluti-

nation has occurred if the mixture appears to be granular rather than
smooth. Record your results below.

D O TOOOE

Normal ~ HighPSA  Male1 Male2 Male3 Male4 Male 5 Male 6
Control  Control

¢ Based on your observations, which of the six patients
would you conclude might have cancer?
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Student Experimental Procedures

B. the second experiment, 6 female patients between the ages of 40 and

In
55 were tested for HPV, one of the causative agents for cervical cancer.

1. Place a microtiter plate strip as shown below, Label the 8 wells across
the top or bottom of the plate as follows: Negative, Positive, F1, 2,
- F3, F4, F5, & F6 respectively, using a laboratory marking pen. The plate
2 should look like the one pictured below:

RO0000C00

Negative  Positive  Female 1 Female2 Female3 Female4 Female5 Female 6
Control  Control

PUT ON YOUR GLOVES Now
IMPORTANT! 2. Using a different transfer pipet or pipet tip (when using an automatic
Avoid cross- micropipet) for each sample, plate 3 drops or 50 ul of each control and
contamination by Patient sample into the corresponding wells.
using a new pipet 3

. Use a new transfer pipet to add one drop or 20 pl of HPV Antibody into
or pipet tip for each each of the wells.

blood sample.
4. Let the plate sit undisturbed on the lab bench for 5 minutes.
5. Observe the wells for the Presence or absence of agglutination. Agglu-

tination has occurred if the mixture appears to be granular rather than
smooth. Record your results below,

OO 0OO000CT

Negative  Positive  Female 1 Female2 Female3 Female4 Female5 Female 6
Control  Control

* Based on your observations, which of the six patients
would you conclude is positive for HPV?
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Study Questions

)

Answer the following study questions in your laboratory notebook or on a
separate worksheet.

1. What are protein biomarkers and how are they used as diagnostic tools

for cancers?

2. Why does a doctor order tests in addition to the biomarker based blood
cancer tests?

3. Why is a PSA blood test useful but not a definitive diagnostic test for
the detection of prostate cancer?

4. How does HPV infect a population and cause cervical cancer in women?
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