
Monoclonal antibodies can be used in the treatment of disease by 
altering a person’s immune system (immunotherapy) inducing, 
enhancing or supressing an immune response depending on the 
disease. Immunotherapies have fewer side effects than traditional 
drugs and also offer the advantage of selectively targeting particular 
diseased cells or regions of the body.

Cleverly monoclonal antibodies can also be used as delivery 
systems; they can be conjugated to chemotherapy drugs or 
radioactive substances, the treatment is then only delivered to 
the diseased cells and minimise the impact on healthy cells. In both 
cases, lesser doses of therapeutic agent are needed than with more 
conventional treatment, reducing the risk from side-effects.

Currently there are approximately 75 mAbs approved in the US for clinical 
use for conditions such as: arthritis, asthma, leukemia, breast cancer, 
lung cancer, colorectal cancer, Crohn’s disease, dermatitis, head and 
neck cancer, melanoma, multiple sclerosis, psoriasis and many more.

What is Cancer
Cancer is the uncontrolled growth of cells in the body with the 
potential to spread and invade other parts of the body Metastasis. 
As cancer cells divide and multiple rapidly due to manipulations of the 
cell’s growth controls, additional genetic mutations may accumulate. 
Cancer cells often phenotypically differ from healthy cells, however, 
they acquire the ability to evade immune system recognition. An 
important function of the immune system is the ability to differentiate 
between ‘normal’ and ‘foreign’ cells, it does so via the use of 
immune checkpoints. Immune checkpoints need to be activated 
or suppressed in order for an immune response. Cancer cells can 
evade the detection of the immune system by exploiting these 
immune checkpoints expressing proteins which act to switch off the 
immune systems and resultantly cancer cell recognition.

How mAbs combat cancer
Monoclonal antibodies can be used in several ways in the treatment 
of cancer.

• mAb act to boost immune response by acting as a marker for cancer 
cell recognition, the mAb binds to an antigen on the cancer cell 
fl agging it for destruction by the immune system.

 E.g. alemtuzumab (Campath®) attaching to the CD52 antigen on 
certain types of leukaemia cells triggers an immune response that 
targets the cancer cell for cell death (apoptosis).

• mAb bind to cancer cell proteins blocking cancer cells from spreading 
by blocking their continued growth.

 E.g. HER2 is highly expressed on breast and stomach cancer cells. 
Trastuzumab (Herceptin®) binds to HER2 protein down modulating 
cell signalling, cell cycle progression and disrupting the process of 
development of blood supply into tumours (angiogenesis)

• mAb targeting immune checkpoints.

 E.g PD-1 is a checkpoint protein, an off-switch found on the surface of 
T-cells. If it associates with the PD-L1 protein on another cell – which 
can sometimes be a cancer cell – there will be no immune activation. 
Pembrolizumab (Keytruda®) binding to PD-1 on the T-cell inhibits 
PD-L1 binding resulting in T-cell activation and the T-cells attacking the 
cancer cells. Alternatively mAbs binding PD-L1 act in a similar manner.

It should be noted that monoclonal antibodies are often used in 
conjunction with other treatments. Extensive research is still ongoing with 
many clinical advances yet to be discovered. mAb may not represent 
a cure for cancer as cancer cells mutate and have proven themselves 
capable in adapting to the body’s defences and to different treatments. 
However, it cannot be denied the great scientifi c understandings and 
progress that has been made in the treatment of cancer.

Problems and solutions
Monoclonal antibodies produced by mouse or other non-human cells are 
treated as foreign by the human immune system, triggering an unwanted 
immune response. This reduces their effi ciency and may cause harmful 
side-effects. As a result, developing monoclonal antibodies from human 
cells it is technically challenging. Advances in genetic engineering and 
molecular biology have provided some solutions. 

An antibody consists of a number of protein chains which combine 
to form a Y-shaped molecule. The upper parts of the prongs of the 
Y form the variable domain – the region that is made to bind with a 
specifi c antigen. The rest of the molecule is the constant or effector 
region — this part controls the actions taken once the antibody binds 
to the antigen. Chimeric antibodies combine variable domains 
from one antibody with effector regions from antibodies produced by 
another species (which can be human). Humanised monoclonal 
antibodies combine most of a human antibody protein with the 
antigen-binding protein section produced by another species – they 
are made to be specifi c for cancer antigens and are far less subject 
to attack by the immune system. Essentially, mouse cells can be 
used to generate the antibodies – the amino acid sequences of the 
active regions and the genes involved can be identifi ed. Using that 
information, new primarily human genes containing the necessary 
DNA sequences can be made and introduced into cells for large-
scale antibody production. 

Alternatively, phage display technology can be used to generate 
monoclonal antibodies without the use of hybridomas. Phages are 
engineered to have B cell antibody fragments on their coats and their 
numbers are multiplied by introducing them into bacteria. They are 
exposed to antigens of interest and those viruses expressing the 
antibodies that bind to the antigens are isolated.

In the long-term, it is hoped that fully humanised monoclonal 
antibodies will be used. Human DNA that directs antibody production 
could be inserted into other animals, such as pigs, at the embryonic 
stage; this technique could also be used to produce hormones and 
other useful chemicals. Widespread use will require further advances 
in genomics and proteomics.

Developments
In recent times, a number of antigens associated with cancers have 
been identifi ed. They are and can be used as targets for antibody 
treatment. Nevertheless, some of these antigens are also found on 
healthy cells and this may limit the use of antibodies in some cases. 
Further knowledge is needed of cancer’s metabolic pathways in order 
to identify compounds that can be safely targeted. 
Examination of people who have recovered from cancer may lead 
to the identifi cation of antibodies that could be used in treatment. An 
antibody that is effective against some lung cancer cells has been 
identifi ed in this way. In the case of humans, observation is key as 
experimentation is limited – for valid ethical reasons.

Find this and other lessons on www.sta.ie
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researchers have helped to fi nd new ways to treat and prevent 
illness - from the discovery of vitamin B1, to the fi rst measles 
vaccine, to cold remedies and antacids, to the fi rst statins to 
treat high cholesterol.
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following a merger with Schering-Plough in 2009, and has 
operations in more than 140 countries. The company is known 
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pharmaceutical industry the country’s leading export sector.

You can fi nd out more about the work of MSD at:
www.msd-ireland.com
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What are antibodies and antigens
Antibodies are molecules produced by the body’s immune cells 
in response to the presence of an antigen.  An antigen is a foreign 
molecule recognised by an antibody; antigens can be bacteria, virus, 
fungi or allergens. An antigen may be a protein expressed on a cell 
membrane or a toxin produced by a bacteria. An antibody recognises 
a specifi c small region of an antigen (known as an epitope). In 
the case of a protein antigen the region is in the range 5-12 amino 
acids, these amino acids may be in a continuous linear stretch in the 
primary sequence or the epitope may be created upon folding of the 
protein into its tertiary structure.

When an antigen enters the body it elicits an immune response 
resulting in the production of antibodies by B-Cells. A typical healthy 
adult body has thousands of antibodies all specifi cally recognising 
different antigens and their epitopes. An antibody binds to an antigen 
with high affi nity and this is referred to as an antibody- antigen complex 
(Goldberg Theory). There are several types of antibodies (IgA, IgD, 
IgE, IgG and IgM), each antibody specifi cally recognises a particular 
type of antigen. For example IgE antibodies are produced in response 
to an allergen (pollen) in the lungs and skin, IgG antibodies are 
produced to prevent infection and are found circulating in the blood. 
The role of the antibody is to bind to the antigen, inactivating it so 
immune system processes can take over and destroy it. Antibodies’ 
specifi city for binding a unique epitope/antigen is a property exploited 
for many uses such as in the treatment of diseases and cancers, in 
medical diagnostics and in the scientifi c research in laboratories. 

Monoclonal antibodies
Monoclonal antibodies (mABs) (mono from the Greek meaning 
one) are antibodies produced from an identical B cell which 
specifi cally only recognise a single epitope in contrast to Polyclonal 
antibodies which recognise multiple different epitopes. Monoclonal 
antibodies were fi rst produced in laboratory environment by Kohler 
and Milstein in 1975. They exposed mouse immune cells to an 
antigen, stimulating production of specifi c antibodies. These immune 
cells were then fused with myeloma cells, forming hybridoma cells. 
Myeloma cells are immortal – they are cancer cells which replicate 
indefi nitely. Small cell samples were taken from the hydridoma cell 
culture and their antibody production monitored. Cells showing strong 
stable production of the antibody were further isolated and cloned.  
This ability to produce antibodies in laboratory environment led 
eventually to industrial-scale antibody production.
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Syllabus References
The main syllabus references for the lesson are:
Leaving Certifi cate Biology

Cells (p.21)
• Cell continuity. Cancer – defi nition and two possible causes 

Responses to stimuli (p.39)
• The defence system in humans. Phagocytic white blood cells.
• Specifi c defence system (immune system): antigen antibody 

response. Defi nition of “induced immunity”.

Role of lymphocytes (Option: p.40)
• B and T cell types. Role of B cells in antibody production. 

Role of T cells as helpers, killers, suppressors, and memory 
T cells.

Science and Technology in Action is also widely used by 
Transition Year classes.

Student Activities

1. Make a list of monoclonal antibodies that are currently used in 
cancer treatment, and the cancers involved.

2. Make a labelled diagram to illustrate the structure of an antibody.

3. Make a presentation entitled “The life story of a cancer”.

4. Investigate the different strategies employed by cancer cells to 
avoid being destroyed by the body’s defences.

5. IgA is one class of antibodies. Can you fi nd out the names of the 
other classes of antibodies, and the functions they serve?

6. Make a list of other uses of monoclonal antibodies in medicine 
other than cancer treatment.

7. The following terms are of relevance to genetics and cancer:– 
adoptive transfer, allograft, angiogenesis, autologous, 
co-carcinogen, contact inhibition, gene amplifi cation, gatekeeper 
genes, caretaker genes, transgene, xenograft. 
Find out the meanings of these terms and, if possible, relate them 
to what you have learned in this lesson. 

8. Write a short biography of Paul Ehrlich, Albert Coons, 
Ian Frazer, Neils Kaj Jerne or any other scientist who, in your 
opinion, has contributed to our knowledge of immunology 
and cancer treatment.

9. Produce a poster or computer presentation outlining how 
monoclonal antibodies are made.

Did You Know?
William Coley (1862 -1936) was a bone surgeon whose interest 
shifted to cancer treatment. He, and others, had observed 
that cancer patients had sometimes recovered after they had 
suffered from fever. He also noted that post-operative patients 
developed infections and this was sometimes associated with 
recovery from cancers they were carrying. He developed the 
theory that the immune system, challenged by the infection, 
was better able to deal with the cancer. He tested his theory by 
injecting live streptococcus bacteria into cancer patients. 

However, this proved risky with people who were already weak so 
he switched to dead bacterial extracts. Although he claimed some 
success, the medical establishment wasn’t convinced. Surgical 
techniques were improving and, by 1901, X-ray therapy was 
becoming available. His idea was a good one – but ahead of its time.

Biographical Notes
George Kohler (1946 – 1995)
Born and educated in Germany, he eventually moved to 
Cambridge, England to do post-doctoral research. With Cesar 
Milstein and others, he pioneered the production of monoclonal 
antibodies using the hybridoma technique – this work earned 
them a Nobel Prize. In the 1980s, he moved to Basel. His later 
work on immunology involved the use of transgenic mice to 
study self-tolerance.

Cesar Milstein (1927 – 2002)
Cesar Milstein was born in Argentina. While at university, he got 
involved in student politics. He studied immunology and worked 
part-time as a clinical biochemist in order to fi nance his studies 
for a Ph.D. Years later in Cambridge, he worked on antibodies, 
including the use of monoclonal antibodies to study pathological 
pathways in different diseases. He returned to Argentina but 
left again, fearing for his safety in the political conditions of the 
country at that time. Back in England, he continued with research 
and even submitted a paper a short time before his death. 

Learning Outcomes
On completion of this lesson, students should be able to: 

• distinguish between the innate and adaptive immune systems
• distinguish between antibodies and antigens
• explain what is meant by the term ‘monoclonal antibody’
• outline the different types of monoclonal antibody
• outline how they can be used in cancer therapy
• describe some current and potential use of monoclonal antibodies.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Immunotherapy refers to the prevention and treatment of disease 
using substances that stimulate an immune response. 

• Non-specifi c compounds such as interferons and interleukins, 
promote the immune response to cancer.

• Oncolytic virus therapy. Modifi ed viruses introduced into tumours 
cause cancer cells to break up and release antigens which may 
induce an immune response.

• T cells extracted from cancer sufferers, and grown in vitro can 
then be reinjected to fi ght the cancer. Sometimes they may be 
chemically modifi ed to improve their effect.

• Innate immunity refers to the non-specifi c host defences that exist 
prior to antigen exposure. 

• Adaptive immunity involves host defences mediated by B and T 
cells in response to exposure to a specifi c antigen. 

True/False Questions

a) Monoclonal antibodies are only useful for cancer therapy. T F
b) Monoclonal antibodies have been used in conjunction 

with other therapies for cancer treatment. T F
c) A large antigen molecule can usually combine 

with more than one type of antibody. T F
d) Antigens and antibodies are protein molecules. T F
e) Antibodies injected into a person may themselves 

provoke an immune response. T F
f) Tumours often develop resistance to initially effective 

therapy. T F
g) Tumours that depended on one gene for their formation 

may lose that dependence as the cancer progresses. T F
h) To date, monoclonal antibodies have been more 

successful with some cancers than with others. T F
i) Proteins located inside a cancer cell are very useful 

targets for attack by antibodies. T F
j) All mutations in cells result in the development of cancer. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?
Revising terminology is a powerful aid to recall and retention.

adjuvant, alemtuzumab, amino acid, antibodies, antigen, B cell, 
biospecifi c monoclonal antibodies, cancer, checkpoints, chemotherapy, 
chimeric antibodies, clone, conjugated monoclonal antibodies, constant 
or effector region, DNA, fl uorescent, epitope, genetic engineering, 
genomics, hormone, humanised monoclonal antibodies, hybridoma, 
immortal, immune system, leukaemia, metastasis, monoclonal 
antibodies, mutate, myeloma, naked monoclonal antibodies, phage, 
proteomics, radioactive, T cells, tumour, virus.

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certifi cate Biology (HL) 2015, Q. 14 a
(i)  Outline how any one named feature of the human general 

defence system works.
(ii)  Name two organs in the human body that are specifi c to 

the immune system.
(iii)  Distinguish clearly between an antigen and an antibody.
(iv)  T cells are a type of lymphocyte, with different sub-types 

having different roles in our immune system.
1. Describe the specifi c roles of both killer T cells and helper 

T cells in an immune response.
2. Name the T cells that stop the immune response. 

Leaving Certifi cate Biology (HL) 2012, Q. 15 b
(i)  State two ways, other than colour, in which red blood 

cells differ from white blood cells.
(ii)  Name a group of white blood cells, other than lymphocytes.
(iii)  Lymphocytes may be divided into B cells and T cells. 

B cells produce antibodies.
1. What is the role of antibodies in the body?
2. Name any three types of T cell.
3. State a role of each of the T cell types that you named.

Leaving Certifi cate Biology (HL) 2012, Q. 10 c
(i)  What is meant by the term genetic engineering?
(ii)  In genetic engineering all or some of the following 

procedures may be involved: Isolation; Cutting (restriction); 
Transformation (ligation); Introduction of base sequence 
changes; Expression.

 Briefl y explain each of the above terms in the context 
of genetic engineering.

Leaving Certifi cate Biology (HL) 2007, Q. 14 c
(i)  What is meant by the term immunity?
(ii)  Outline briefl y the role of B lymphocytes in the human 

immune system.
(iii)  Distinguish between active and passive immunity.
(iv)  “Vaccination gives rise to active immunity”. Explain this 

statement.
(v)  In certain situations a person is given a specifi c antibody 

rather than being vaccinated.
1. Is this an example of active or passive immunity?
2. Under what circumstances might an antibody, rather 

than a vaccination, be given?
3. Comment on the duration of immunity that follows the 

administration of an antibody.
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becoming available. His idea was a good one – but ahead of its time.

Biographical Notes
George Kohler (1946 – 1995)
Born and educated in Germany, he eventually moved to 
Cambridge, England to do post-doctoral research. With Cesar 
Milstein and others, he pioneered the production of monoclonal 
antibodies using the hybridoma technique – this work earned 
them a Nobel Prize. In the 1980s, he moved to Basel. His later 
work on immunology involved the use of transgenic mice to 
study self-tolerance.

Cesar Milstein (1927 – 2002)
Cesar Milstein was born in Argentina. While at university, he got 
involved in student politics. He studied immunology and worked 
part-time as a clinical biochemist in order to fi nance his studies 
for a Ph.D. Years later in Cambridge, he worked on antibodies, 
including the use of monoclonal antibodies to study pathological 
pathways in different diseases. He returned to Argentina but 
left again, fearing for his safety in the political conditions of the 
country at that time. Back in England, he continued with research 
and even submitted a paper a short time before his death. 

Learning Outcomes
On completion of this lesson, students should be able to: 

• distinguish between the innate and adaptive immune systems
• distinguish between antibodies and antigens
• explain what is meant by the term ‘monoclonal antibody’
• outline the different types of monoclonal antibody
• outline how they can be used in cancer therapy
• describe some current and potential use of monoclonal antibodies.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Immunotherapy refers to the prevention and treatment of disease 
using substances that stimulate an immune response. 

• Non-specifi c compounds such as interferons and interleukins, 
promote the immune response to cancer.

• Oncolytic virus therapy. Modifi ed viruses introduced into tumours 
cause cancer cells to break up and release antigens which may 
induce an immune response.

• T cells extracted from cancer sufferers, and grown in vitro can 
then be reinjected to fi ght the cancer. Sometimes they may be 
chemically modifi ed to improve their effect.

• Innate immunity refers to the non-specifi c host defences that exist 
prior to antigen exposure. 

• Adaptive immunity involves host defences mediated by B and T 
cells in response to exposure to a specifi c antigen. 

True/False Questions

a) Monoclonal antibodies are only useful for cancer therapy. T F
b) Monoclonal antibodies have been used in conjunction 

with other therapies for cancer treatment. T F
c) A large antigen molecule can usually combine 

with more than one type of antibody. T F
d) Antigens and antibodies are protein molecules. T F
e) Antibodies injected into a person may themselves 

provoke an immune response. T F
f) Tumours often develop resistance to initially effective 

therapy. T F
g) Tumours that depended on one gene for their formation 

may lose that dependence as the cancer progresses. T F
h) To date, monoclonal antibodies have been more 

successful with some cancers than with others. T F
i) Proteins located inside a cancer cell are very useful 

targets for attack by antibodies. T F
j) All mutations in cells result in the development of cancer. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?
Revising terminology is a powerful aid to recall and retention.

adjuvant, alemtuzumab, amino acid, antibodies, antigen, B cell, 
biospecifi c monoclonal antibodies, cancer, checkpoints, chemotherapy, 
chimeric antibodies, clone, conjugated monoclonal antibodies, constant 
or effector region, DNA, fl uorescent, epitope, genetic engineering, 
genomics, hormone, humanised monoclonal antibodies, hybridoma, 
immortal, immune system, leukaemia, metastasis, monoclonal 
antibodies, mutate, myeloma, naked monoclonal antibodies, phage, 
proteomics, radioactive, T cells, tumour, virus.

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certifi cate Biology (HL) 2015, Q. 14 a
(i)  Outline how any one named feature of the human general 

defence system works.
(ii)  Name two organs in the human body that are specifi c to 

the immune system.
(iii)  Distinguish clearly between an antigen and an antibody.
(iv)  T cells are a type of lymphocyte, with different sub-types 

having different roles in our immune system.
1. Describe the specifi c roles of both killer T cells and helper 

T cells in an immune response.
2. Name the T cells that stop the immune response. 

Leaving Certifi cate Biology (HL) 2012, Q. 15 b
(i)  State two ways, other than colour, in which red blood 

cells differ from white blood cells.
(ii)  Name a group of white blood cells, other than lymphocytes.
(iii)  Lymphocytes may be divided into B cells and T cells. 

B cells produce antibodies.
1. What is the role of antibodies in the body?
2. Name any three types of T cell.
3. State a role of each of the T cell types that you named.

Leaving Certifi cate Biology (HL) 2012, Q. 10 c
(i)  What is meant by the term genetic engineering?
(ii)  In genetic engineering all or some of the following 

procedures may be involved: Isolation; Cutting (restriction); 
Transformation (ligation); Introduction of base sequence 
changes; Expression.

 Briefl y explain each of the above terms in the context 
of genetic engineering.

Leaving Certifi cate Biology (HL) 2007, Q. 14 c
(i)  What is meant by the term immunity?
(ii)  Outline briefl y the role of B lymphocytes in the human 

immune system.
(iii)  Distinguish between active and passive immunity.
(iv)  “Vaccination gives rise to active immunity”. Explain this 

statement.
(v)  In certain situations a person is given a specifi c antibody 

rather than being vaccinated.
1. Is this an example of active or passive immunity?
2. Under what circumstances might an antibody, rather 

than a vaccination, be given?
3. Comment on the duration of immunity that follows the 

administration of an antibody.

Monoclonal antibodies 
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Syllabus References
The main syllabus references for the lesson are:
Leaving Certifi cate Biology

Cells (p.21)
• Cell continuity. Cancer – defi nition and two possible causes 

Responses to stimuli (p.39)
• The defence system in humans. Phagocytic white blood cells.
• Specifi c defence system (immune system): antigen antibody 

response. Defi nition of “induced immunity”.

Role of lymphocytes (Option: p.40)
• B and T cell types. Role of B cells in antibody production. 

Role of T cells as helpers, killers, suppressors, and memory 
T cells.

Science and Technology in Action is also widely used by 
Transition Year classes.

Student Activities

1. Make a list of monoclonal antibodies that are currently used in 
cancer treatment, and the cancers involved.

2. Make a labelled diagram to illustrate the structure of an antibody.

3. Make a presentation entitled “The life story of a cancer”.

4. Investigate the different strategies employed by cancer cells to 
avoid being destroyed by the body’s defences.

5. IgA is one class of antibodies. Can you fi nd out the names of the 
other classes of antibodies, and the functions they serve?

6. Make a list of other uses of monoclonal antibodies in medicine 
other than cancer treatment.

7. The following terms are of relevance to genetics and cancer:– 
adoptive transfer, allograft, angiogenesis, autologous, 
co-carcinogen, contact inhibition, gene amplifi cation, gatekeeper 
genes, caretaker genes, transgene, xenograft. 
Find out the meanings of these terms and, if possible, relate them 
to what you have learned in this lesson. 

8. Write a short biography of Paul Ehrlich, Albert Coons, 
Ian Frazer, Neils Kaj Jerne or any other scientist who, in your 
opinion, has contributed to our knowledge of immunology 
and cancer treatment.

9. Produce a poster or computer presentation outlining how 
monoclonal antibodies are made.

Did You Know?
William Coley (1862 -1936) was a bone surgeon whose interest 
shifted to cancer treatment. He, and others, had observed 
that cancer patients had sometimes recovered after they had 
suffered from fever. He also noted that post-operative patients 
developed infections and this was sometimes associated with 
recovery from cancers they were carrying. He developed the 
theory that the immune system, challenged by the infection, 
was better able to deal with the cancer. He tested his theory by 
injecting live streptococcus bacteria into cancer patients. 

However, this proved risky with people who were already weak so 
he switched to dead bacterial extracts. Although he claimed some 
success, the medical establishment wasn’t convinced. Surgical 
techniques were improving and, by 1901, X-ray therapy was 
becoming available. His idea was a good one – but ahead of its time.

Biographical Notes
George Kohler (1946 – 1995)
Born and educated in Germany, he eventually moved to 
Cambridge, England to do post-doctoral research. With Cesar 
Milstein and others, he pioneered the production of monoclonal 
antibodies using the hybridoma technique – this work earned 
them a Nobel Prize. In the 1980s, he moved to Basel. His later 
work on immunology involved the use of transgenic mice to 
study self-tolerance.

Cesar Milstein (1927 – 2002)
Cesar Milstein was born in Argentina. While at university, he got 
involved in student politics. He studied immunology and worked 
part-time as a clinical biochemist in order to fi nance his studies 
for a Ph.D. Years later in Cambridge, he worked on antibodies, 
including the use of monoclonal antibodies to study pathological 
pathways in different diseases. He returned to Argentina but 
left again, fearing for his safety in the political conditions of the 
country at that time. Back in England, he continued with research 
and even submitted a paper a short time before his death. 

Learning Outcomes
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• distinguish between antibodies and antigens
• explain what is meant by the term ‘monoclonal antibody’
• outline the different types of monoclonal antibody
• outline how they can be used in cancer therapy
• describe some current and potential use of monoclonal antibodies.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Immunotherapy refers to the prevention and treatment of disease 
using substances that stimulate an immune response. 

• Non-specifi c compounds such as interferons and interleukins, 
promote the immune response to cancer.

• Oncolytic virus therapy. Modifi ed viruses introduced into tumours 
cause cancer cells to break up and release antigens which may 
induce an immune response.

• T cells extracted from cancer sufferers, and grown in vitro can 
then be reinjected to fi ght the cancer. Sometimes they may be 
chemically modifi ed to improve their effect.

• Innate immunity refers to the non-specifi c host defences that exist 
prior to antigen exposure. 

• Adaptive immunity involves host defences mediated by B and T 
cells in response to exposure to a specifi c antigen. 

True/False Questions

a) Monoclonal antibodies are only useful for cancer therapy. T F
b) Monoclonal antibodies have been used in conjunction 

with other therapies for cancer treatment. T F
c) A large antigen molecule can usually combine 

with more than one type of antibody. T F
d) Antigens and antibodies are protein molecules. T F
e) Antibodies injected into a person may themselves 

provoke an immune response. T F
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therapy. T F
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may lose that dependence as the cancer progresses. T F
h) To date, monoclonal antibodies have been more 

successful with some cancers than with others. T F
i) Proteins located inside a cancer cell are very useful 

targets for attack by antibodies. T F
j) All mutations in cells result in the development of cancer. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
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techniques were improving and, by 1901, X-ray therapy was 
becoming available. His idea was a good one – but ahead of its time.
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