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Immunological Techniques #1:

Monoclonal Antibody Production by 
Hybridoma Technology 

Recall antigens vs 
antibodies?

● What is an Antigen?

● What is an antibody?



It is all about Antigens & antibodies.



Learning Objectives

Student should be able to answer the following 
questions

1. Why study Monoclonal Antibody?

2. How are monoclonal antibodies different from 
polyclonal antibodies?

3. What are Monoclonal antibodies?

4. How are they produced?

5. What are the main applications of monoclonal 
antibodies?



Immunological Techniques #1:

Why study Monoclonal Antibody?
A. What is HIV and ARVs?
B. Why do people still die from HIV when they stop 

ARV treatment?
C. What are the alternatives to ARV treatment?
D. What else do we know today about mAbs?
E. What is omalizumab? (Home work)



A.What is HIV and ARVs?

● ART- anti-retroviral therapy 

● Combination anti-retroviral therapy (ART) 

has revolutionized the treatment and 

prevention of HIV-1 infection. 

● Taken daily, ART prevents and suppresses 

the infection. 



B. Why do people still die from HIV 
when they stop ARV treatment?

The Problem with ARVs: 

● ART interruption almost invariably leads to rebound viremia in infected 

individuals due to a long-lived latent reservoir of integrated proviruses.

● Therefore, ART must be administered on a life-long basis. 



C. What are the alternatives to 
ARV treatment?

Immunotherapy 

● Review of recent preclinical and clinical studies suggest that 

immunotherapy may be an alternative or an adjuvant to ART because, 

○ Anti-HIV-1 antibodies can prevent new infections, plus

○ clear the virus, 

○ directly kill infected cells and 

○ produce immune complexes that can enhance host immunity to 

the virus.



The immune response to HIV.

Fig. 13.41 Janeway immunobiology 10th ed.



What else do we know today 
about mAbs?
● Cytotoxic CD8 T cells are clinically important for the 

control of HIV-infected cells?
○ Evidence for the clinical importance of the control of HIV-infected cells 

by cytotoxic CD8 T cells comes from studies relating the numbers and 
activity of CD8 T cells to viral load. 

○ There is also direct evidence from experiments in macaques infected 
with SIV that cytotoxic CD8 T cells control retrovirus infected cells; 

○ treatment of infected animals with monoclonal antibodies that remove 
CD8 T cells is rapidly followed by a large increase in viral load.

Nat Rev Immunol. 2020; 20(8): 471–482.
Published online 2020 Feb 12. doi: 
10.1038/s41577-020-0274-9

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7222980/#
https://doi.org/10.1038%2Fs41577-020-0274-9


Modified Antibodies used today in 
diagnostics and treatment 

-ximabomab -zumab -umab



MAbs Immunosuppressive drugs 

Fig. 13.41 Janeway immunobiology 10th ed.



MAbs that recognize tumor-specific antigens 
have been used to help eliminate tumors. 

Fig. 16.22 Janeway immunobiology 10th ed.



MAbs were critical in treating patients with 
Covid-19 by anti-spike neutralization. 



Learning Objectives



How are monoclonal antibodies different from 
polyclonal antibodies?



What are Monoclonal antibodies? 



What are Monoclonal antibodies? 



Modifying monoclonal antibody structure. 



Mechanism of action of mAb therapy. 



Immunological Techniques #1:

Monoclonal Antibody Production by 
Hybridoma Technology 

What are Monoclonal antibodies?
● Monoclonal antibody is a  type of protein that is 

made in the laboratory and can bind to certain 
targets in the body, such as antigens on the 
surface of cancer cells or infected cells. 

● There are many kinds of monoclonal antibodies, 
and each monoclonal antibody is made so that it 
binds to only one antigen and more specifically to 
one epitope on an antigen.



Monoclonal 
Antibody?



How are 
mAbs 

produced?

https://docs.google.com/file/d/1KZsp-ormbkOIAHDbvVtbNL03mTrSYmFH/preview


Automated mAbs production.



What are the main applications of mAbs? 
Why did President Trump spend just 3 days in hospital when he contracted Covid-19?
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Alternative method of monoclonal 
antibody production

DNA Immunization for Antibody Generation



Disadvantages of mAbs
▣ Genetic drift is one concern when using hybridomas to produce 

monoclonal antibodies. Genetic drift refers to changes in the 
nucleic acid sequence of the antibody-encoding genes over time 
as the hybridoma cells divide. These changes can alter the 
antibody that is actually produced by the hybridoma, meaning 
that there will be changes between lots over time. 

▣ Specifically, the antigen-binding sites of the antibody - the 
paratopes - may change and impact the specificity and avidity of 
the antibodies produced by the hybridoma. 

▣ Any genetic drive can be identified by sequencing the heavy and 
light chains. 

▣ To circumvent any possible genetic drift, scientists can freeze 
hybridoma cells before culturing or they can clone the genes 
from the hybridoma into a plasmid to create a recombinant 
antibody.

https://blog.addgene.org/plasmid-based-recombinant-monoclonal-antibodies?_ga=2.204698515.267107612.1622566376-508308623.1622566376
https://blog.addgene.org/plasmid-based-recombinant-monoclonal-antibodies?_ga=2.204698515.267107612.1622566376-508308623.1622566376
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