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Name: Class: Date: Total: 18 marks

KEY WORDS Monoclonal antibodies单克隆抗体 • hybridoma杂交瘤

Objective
Describe hybridoma production of monoclonal antibodies (HT) and their diagnostic and
treatment uses. Biology only, HT. Original questions for spec statement 4.3.2.

1 Key knowledge and worked examples
Production sequence (each arrow a mark):

mouse lymphocyte (makes the antibody, cannot divide) + tumour cell (divides
endlessly) → fuse → hybridoma → cloned → many identical cells → collect and
purify the antibody.

Monoclonal antibodies are specific to one binding site on one protein antigen
– that is why they can target one chemical or cell type.

Uses (learn four):

1. pregnancy tests – bind the HCG hormone;
2. laboratories – measure hormone/chemical levels, detect pathogens;
3. research – fluorescent antibodies locate molecules in cells;
4. cancer treatment – antibody bound to a radioactive/toxic substance delivers it

to cancer cells only.

Worked example (describe 3 marks). Making a monoclonal antibody: stimulate
mouse lymphocytes to make the specific antibody; fuse with tumour cells to form
hybridomas that divide and make the antibody; clone a single hybridoma and purify
the antibody collected.

2 Practice
2.1 Which two cell types are fused to make a hybridoma, and what does each con-
tribute? [4]
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2.2 Why is the hybridoma’s dual ability important? [2]

2.3 Give two uses of monoclonal antibodies. [2]

3 Exam-style questions
3.1 Describe how monoclonal antibodies are produced. [4]

3.2 Explain how a monoclonal antibody can treat cancer without harming other cells.[3]

3.3 A pregnancy test strip contains monoclonal antibodies to HCG in one zone. Explain
how the test gives a positive result. [3]
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Solutions
2.1 Mouse lymphocyte – makes the specific antibody; tumour cell – divides rapidly and
endlessly.

2.2 A hybridoma both divides and produces the antibody, so large quantities of one
antibody can be made.

2.3 Any two: pregnancy tests; measuring hormone levels; detecting pathogens; locating
molecules in research; cancer treatment.

3.1 Stimulate mouse lymphocytes to make the antibody; fuse them with tumour cells to
make hybridoma cells; clone a single hybridoma; collect and purify the large quantity of
antibody produced.

3.2 The antibody is specific to the antigen on the cancer cells only; it is bound to a
radioactive substance, toxic drug or growth-stopper; it delivers the substance to the
cancer cells without harming other body cells.

3.3 HCG in the urine binds to the antibodies; the complex moves along the strip and is
trapped in the result zone by more antibody; the bound complex forms a coloured line –
a positive result.
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