
Monday, January 29, 2018

IMM2022 - Immunology in Health and Disease 

Lecture objectives - Week 6 (Immunotherapy) 

1. Introduction to the concept of immunotherapy


Biological therapy is a type of cancer treatment that boosts the body’s natural 
defenses to fight cancer. It uses substances made by the body’s natural system or in a 
laboratory to improve or restore immune system function. 


• A process or procedure that is designed to target the/an immune response or even 
use aspects of immunity for outcome. 


• Can induce and reduce responses in immune responses. 


• Enhancement of an immune response might be towards cancer.


• Dampen the immune system for autoimmunity. 


2. Describe principle of monoclonal antibodies


• Antibodies and cytokines are soluble molecules that has a strong affinity for 
receptors and target cells. 


• Antibodies can bind and block the action of cytokines.


• Monoclonal Antibodies are antibodies that are made up of identical immune cells 
that are all clones of a parent cell.


• Monoclonal antibodies are also shown in medication and end usually in ‘mab’ 

• Mouse monoclonal antibodies also facilitated an immune response in humans, and 
thus monoclonal antibodies were needed to be humanised. 


Therefore since the antigen binding site was the only major importance for binding 
antigens - DNA encoding the hyper variable (CDR) regions were used and spliced into 
human Ig gene. 


In a fully human antibody the human IgG locus has replaced the mouse IgG locus. 
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3. Describe modification of monoclonals for use in medicine


Monoclonal antibody can be modified in a number of ways for generating antibodies. 


1. Inject the antigen of interest into your source which is generally a mouse. Once 
the immune response has been established, remove the Ab from the spleen. 


2. The cells are fused with myeloma cells. The medium that the myeloma cells are 
placed in don’t allow for the myeloma cell to grow


• Myeloma cells lack HGPRT which is an enzyme that allows for purine 
synthesis (DNA replication). Therefore they utilize the de novo pathway 
which uses another enzyme to induce DNA replication. However, the 
media doesn’t allow for this pathway to be utilized, so the myeloma cell 
does not generate DNA replication. 


• B cell on the other hand do contain the enzyme HGPRT, so they have 
that DNA replication. 


• Essentially B-cells need the myeloma cells to continue growth as they 
have a short life span in the culture. Myeloma cells need the B-cells for 
the HGPRT enzyme for replication of the DNA, otherwise they die. 


3. Upon fusion the B-cells are ‘shocked’ to disrupt and enhance the fusion 
process. The cells that are bound are called hybridomas and are able to grow 
indefinitely in the median because the speed B cell partner supplies HGPRT and 
the myeloma partner (immortal) has traits that makes fusion immortal (similar to 
a cancer cell)


4. Each grown cell is cultured in isolation and the antibody that is produced is 
screened. Antibodies that don’t work well with their specificity will eventually 
die. Those with the correct specificity and function is selected. 


• This is done via an ELISA tests. The wells that give a pinkish color are 
the ones that show a reaction between the antigen and the antibody. 


5. Cell line is called a hybridoma. However, needs to be tested with the antigen to 
see if it has a reaction. 


4. Describe the role of checkpoint inhibitors in immunotherapy


Checkpoint inhibitors are important for regulating immune responses otherwise they 
would become fatigued. 
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• B- cells (through the FC receptor)


• T-cells through inhibitory receptors (CTLA-4 and PD-1)


• CTLA-4 has a stronger binding affinity and essentially inhibits the response of 
CD28 and thus the overall effect is inhibition.


• CD28 - activates the cell. Binds to B-7


• CTLA-4 - inhibits the cell. Binds to B-7


• After activation has occurred the inhibition becomes much stronger and 
affinity is increased allowing for a regulatory response. 


• PD-1 encodes the ITIM (inhibition). CD8+ and CD4+ have this receptor to 
avoid exhaustive episodes with chronic infections.


•  Some tumors contain  the PD-1L to inhibit CTL activation and thus is 
an evasion strategy.


•  We can make monoclonal antibodies to inhibit the PD-1 then this could 
potentially allow the immune system to continue function and overcome 
this evasion strategy. These strategies of blocking essential areas are 
called checkpoint inhibitors.  
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