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ANTIGENS 

What are antigens? 

Antigens are substances that cause an immune response in the body by 

identifying substances in or markers on cells. Your body produces antibodies to 

fight antigens, or harmful substances, and tries to eliminate them. 

Antigen vs Antibody  

Antigens are molecules capable of stimulating an immune response. Each 

antigen has distinct surface features, or epitopes, resulting in specific responses. 

 

Antibodies (immunoglobins) are Y-shaped proteins produced by B cells of the 

immune system in response to exposure to antigens. Each antibody contains a 

paratope which recognizes a specific epitope on an antigen, acting like a lock 

and key binding mechanism.  This binding helps to eliminate antigens from the 

body, either by direct neutralization or by ‘tagging’ for other arms of the 

immune system. 

Utilizing Antibodies and Antigens in Diagnostics 

When infected with a pathogen such as SARS-CoV-2, the body produces 

antibodies that bind specifically to the antigens to help eliminate the pathogen. 

This binding can be harnessed to develop antibody and antigen-based diagnostic 

tests. An antibody test reveals if a person has already been exposed to an 

infection, by detecting antibodies in their blood or serum. This can be done by a 

laboratory-based test such as an ELISA (Enzyme-Linked Immunosorbent 

Assay) or CIA (chemiluminescent immunoassay), or a point-of-care test based 

on lateral flow technology. 

 

Antibody tests are not usually used to diagnose current infection as it takes the 

body some time to produce antibodies. During the period before the adaptive 

immune system kicks in, the fast-acting and non-specific innate immune 

response combats infection. A negative test result may occur if the test is taken 

too soon after infection before antibodies have been produced by the body. 

False positive test results could also occur due to cross-reactivity. 

 

Antibody tests are useful to help track the spread of a disease, identify those 

who should be prioritized for vaccinations, and highlight potential donors for 

convalescent plasma therapy. An antigen test reveals if a person is currently 

infected with a pathogen. Once the infection has gone, the antigen disappears. 

Unlike nucleic acid-based tests such as PCR, which detect the presence of 
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genetic material, antigen tests detect proteins, such as those found on the surface 

of a virus. Accuracy can be a problem, with antigen tests typically having a 

much lower sensitivity than PCR. However, they usually provide test results 

rapidly, are relatively cheap, and can be more amenable to point-of-care use, 

which could make them more suitable for testing in the community and in 

remote regions. 

 

The Role of Antigens & Antibodies in Vaccinations 

Vaccines contain antigens which stimulate the B lymphocytes of the immune 

system to respond by producing plasma cells which secrete disease specific 

antibodies (Primary response). Some of the B cells become memory B cells, 

which will recognise future exposure to the disease. This results in a faster and 

more intense production of antibodies, which effectively work to eliminate the 

disease by binding to the antigens (Secondary response). 

Since the Nobel-prize winning work of Kolher and Milstein in the 1970’s, 

which enabled the infinite production of monoclonal antibodies in culture using 

hybridoma technology, the quest to develop therapeutic antibodies has been on. 

In the last few years, therapeutic antibodies have become the main class of new 

drugs in development, and by December 2019, 79 therapeutic monoclonal 

antibodies had been approved by the US FDA. The range of conditions they can 

be used to treat includes several types of cancers, autoimmune conditions, and 

infectious diseases such as Zika. A number of studies are currently investigating 

their potential as a treatment for COVID-19, including via convalescent plasma 

therapy. Therapeutic antibodies work by binding with high specificity to the 

target antigen and stimulating an immune response, which may involve 

inhibition of ligand binding or tagging the cell for binding by cytotoxic T cells. 

 

 

Types of therapeutic antibodies include:  

- Immunoglobulins 

- Antibody fragments 

- Antibody-drug conjugates 

- Bi-specific antibodies 

- Radioimmunoconjugates 

 

Antibodies can be produced using a variety of techniques, including hybridoma 

technologies, transgenic mice, and in vitro display technologies. The evolution 

of antibody engineering has led to the development of increasingly humanized 

antibodies, with the benefit of low immunogenecity.  

 

 



MOLECULAR IMMUNOLOGY AND IMMUNOINFORMATICS - MED 4203 

 pg. 3 

 

 



MOLECULAR IMMUNOLOGY AND IMMUNOINFORMATICS - MED 4203 

 pg. 4 

 

 

 

 

 



MOLECULAR IMMUNOLOGY AND IMMUNOINFORMATICS - MED 4203 

 pg. 5 

 

 



MOLECULAR IMMUNOLOGY AND IMMUNOINFORMATICS - MED 4203 

 pg. 6 

 



MOLECULAR IMMUNOLOGY AND IMMUNOINFORMATICS - MED 4203 

 pg. 7 

 



MOLECULAR IMMUNOLOGY AND IMMUNOINFORMATICS - MED 4203 

 pg. 8 

 

 



MOLECULAR IMMUNOLOGY AND IMMUNOINFORMATICS - MED 4203 

 pg. 9 

 

 

 

 



MOLECULAR IMMUNOLOGY AND IMMUNOINFORMATICS - MED 4203 

 pg. 10 

 

 



MOLECULAR IMMUNOLOGY AND IMMUNOINFORMATICS - MED 4203 

 pg. 11 

 

 

 

 

 



MOLECULAR IMMUNOLOGY AND IMMUNOINFORMATICS - MED 4203 

 pg. 12 

REFERENCES AND FURTHER READING 

1.  "Antibody". National Human Genome Research Institute, US National 

Institutes of Health. 2020. Retrieved 13 October 2020.  

2. "Immune system and disorders". MedlinePlus, US National Institute of 

Medicine. 28 September 2020. Retrieved 13 October 2020.  

3. Male, David K. (2006). Immunology. Elsevier Health Sciences. p. 10. 

ISBN 978-0323033992.  

4. Gavin, AL; Hoebe, K; Duong, B; Ota, T; Martin, C; Beutler, B; 

Nemazee, D (22 December 2006). "Adjuvant-enhanced antibody 

responses in the absence of toll-like receptor signaling". Science. 314 

(5807): 1936–38.  

5. Gallucci, S; Lolkema, M; Matzinger, P (November 1999). "Natural 

adjuvants: endogenous activators of dendritic cells". Nature Medicine. 5 

(11): 1249–55.  

6. "Antigenic characterization". US Centers for Disease Control and 

Prevention. 15 October 2019. Retrieved 13 October 2020.  

7. Strebhardt, Klaus; Ullrich, Axel (Jun 2008). "Paul Ehrlich's magic bullet 

concept: 100 years of progress". Nature Reviews Cancer. 8 (6): 473–80.  

8. Lindenmann, Jean (1984). "Origin of the Terms 'Antibody' and 

'Antigen'". Scand. J. Immunol. 19 (4): 281–85.  

9. Doolan DL, Southwood S, Freilich DA, Sidney J, Graber NL, Shatney L, 

Bebris L, Florens L, Dobano C, Witney AA, Appella E, Hoffman SL, 

Yates JR, Carucci DJ, Sette A (August 2003). "Identification of 

Plasmodium falciparum antigens by antigenic analysis of genomic and 

proteomic data". Proceedings of the National Academy of Sciences of the 

United States of America. 100 (17): 9952–57.  

10. Parham, Peter. (2009). The Immune System, 3rd Edition, p. G:2, Garland 

Science, Taylor and Francis Group, LLC.  

11. Janeway CA, Jr (1 November 2013). "Pillars article: approaching the 

asymptote? Evolution and revolution in immunology. Cold spring harb 

symp quant biol. 1989. 54: 1–13". Journal of Immunology. 191 (9): 

4475–87.  

12. Gayed, PM (June 2011). "Toward a modern synthesis of immunity: 

Charles A. Janeway Jr. and the immunologist's dirty little secret". The 

Yale Journal of Biology and Medicine. 84 (2): 131–38  

13. Parham, Peter. (2009). The Immune System, 3rd Edition, p. G:11, 

Garland Science, Taylor and Francis Group, LLC.  

14. Kuby Immunology (6th ed.). Macmillan. 2006. p. 77  



MOLECULAR IMMUNOLOGY AND IMMUNOINFORMATICS - MED 4203 

 pg. 13 

15. Schumacher, Ton N.; Schreiber, Robert D. (April 3, 2015). "Neoantigens 

in cancer immunotherapy". Science. 348 (6230): 69–74.  

16. Wang, Qing.; Douglass, Jacqueline (September 16, 2019). "Direct 

Detection and Quantification of Neoantigens". Cancer Immunol Res. 7 

(11): 1748–54.  

17. K. Abbas, Abul; Lichtman, Andrew; Pillai, Shiv (2018). Cellular and 

molecular immunology (Ninth ed.). Philadelphia: Elsevier. p. 97.  


