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Cancer killing viruses armed with immune system stimulating 

molecules activate the immune system to fight cancer 

Mantas Šilanskas 

 

Today cancer is the second leading death cause in the world and the number of people who 

develop this disease is increasing. Because of this trend there is a high need for new and better 

treatments. Nowadays cancer treatment is mainly based on combinations of surgery, drug and 

radiation therapies that are known to be toxic and cause unwanted side effects such as an 

increased risk for severe infections. But the last few decades brought us new types of cancer 

therapies; one particular approach that attracted much attention is cancer immunotherapy. This 

approach is based on the knowledge that the human immune system is perfectly capable of 

fighting cancer cells, but sometimes needs a push to the right direction. For a tumor to be able to 

develop and grow it has to escape the immune system. It can do this by hiding from and 

suppressing the activation of immune system. To overcome this, we need therapies that would 

help to activate and maintain the immune response against cancer. Our approach is the use of 

tumor injectable viruses that are modified to only kill infected cancer cells but do not harm normal 

healthy cells. In addition, these viruses carry added genes with instructions for producing immune 

system stimulating molecules. So infected cancer cells will not only be killed by the virus but in the 

meanwhile these cells will produce and display immune system stimulating molecules, which help 

the immune system to produce and maintain a strong immune response against the cancer cells. 

Our viruses are called LOAd viruses and they carry instructions for immune system stimulating 

molecules CD40L, 4-1BBL and undisclosed molecules X, Y or Z. In this project we compared 

different LOAd viruses for their ability to infect and kill cancer cells together with their ability to 

produce the different immune system stimulating molecules in three different types of cancer 

cells. We found that all LOAd viruses were capable of killing cancer cells and producing CD40L and 

4-1BBL molecules. Cells infected with virus carrying instructions for molecule X were able to 

produce high amounts of X, while cells infected with viruses carrying genes for Y and Z molecules 

had lower production of these molecules. Furthermore, dendritic cells, which are essential for 

inducing an immune response, were infected with LOAd viruses to investigate if the introduction 

of the stimulating molecules would help to activate other immune cells that are needed to kill 

cancer cells. We saw that infected dendritic cells were able to activate these immune cells and 

particularly activate the generation of natural killer cells, which are essential for direct killing of 

cancer cells. Overall we can conclude that the LOAd viruses are not only able to directly kill cancer 

cells but also produce immune system stimulating molecules in infected cells, which altogether 

stimulates the immune system response against cancer. 

 


