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Immunotherapy uses the patient’s immune system in order to combat diseases in general and 
regarding cancer, immunotherapy is a promising strategy to increase the patient’s lifespan and 
quality of life. 

During my degree project, I made use of the fact that viruses trigger immune responses after 
infecting their hosts. Virus-like particles look like viruses on the outside, but they do not 
contain hereditary information. Hence, they are harmless and cannot multiply but they are still 
recognized by the immune system, which responds by activation. 

I produced chimeric virus-like particles (VLPs) that carried two different sorts of antigens. 
Those antigens are both present in cancer cells and therefore the VLPs help targeting cancer 
cells using the immune system. I not only produced and purified the VLPs but also 
characterized them using different biochemical techniques and studied them at high 
magnification under the electron microscope.  

Because two different antigens were used, two different sorts of VLPs were produced. They 
not only differed by the antigen that was used, but also by the strategy of inducing immune 
responses. Using a full-length prostate cancer associated antigen by design generated cellular 
immune responses, that rely on so called T cells to combat and kill cancer cells. Integrating 
fragments of another antigen surface exposed into the viral structure generates a humoral 
immune response. In that case, immune cells secrete soluble proteins and these proteins – the 
so called antibodies – bind to the cancer cells and induce cell death through their binding. 

After production, the VLPs were purified and tested in a mouse system. The mice were 
immunized using the VLPs and afterwards tumor cells were injected. It was then checked, 
whether the mice developed tumors or not and the results were compared with a negative 
control of unimmunized mice. Different assays were performed to analyze the mechanisms of 
the immune defense. 

I could show by electron microscopy that some of our constructs formed VLP structures. I 
could also show that some of our immunization strategies could protect the immunized mice 
from cancer.  

The studies regarding the mechanisms that lead to immunity have so far been inconclusive. 
Some T cells were shown to expand in number after immunization and that is indicative of a 
cellular immune response. However, the data of the immunoassays was inconclusive and 
contradictory. Hence, no clear picture of the immune responses involved could be obtained. 

Take together, different VLPs were produced and characterized and studies in mice showed 
protection against a challenge with tumor cells after immunization.  
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