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In the 1960s, Lewis Thomas postulated that cancer cells in the body expressed foreign antigens. The human immune 
system, he proposed, recognized these antigens and killed the cancer cells. The next forty years saw a largely fruitless 
search for cancer-produced antigens recognized by killer T cells. Finally, researchers discovered that although cancer 
cells are recognized by the immune system, the cells acquired a set of proteins that protected against killer T cells. In 
these cases, tumors exhibit a "self-tolerance." Certain antibodies can block the functionality of these self-tolerizing 
proteins, permitting T cells to kill the tumor cells. As potential therapies using this technique were explored, a number of 
complicated problems arose. This therapy worked with some tumor types, but not others. Even for the same tumor 
type, some cancers responded to this therapy, while others did not. 

In this lecture, Arnold Levine will discuss how recent studies have illuminated a great deal about the human immune 
system and its complexities. Methods for sequencing T cell receptors and quantifying their diversity have been 
developed. Antigens recognized by these T cell receptors can be identified by matching amino acid sequences to 
mutations in the DNA sequences of cancers and the microbiome. 
Algorithms 
are being developed to identify responders and non-responders, identify tumor antigens and explore the vitality and 
functionality of the immune system. 
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These studies have elucidated a great deal about the complexities of the human immune system, but this area of 
research has just begun. 

Levine [6] is an acclaimed leader in cancer research. In 1979, Levine and others discovered the p53 tumor suppressor 
protein, a molecule that inhibits tumor development. He established the Simons Center for Systems Biology at the 
Institute for Advanced Study in Princeton, New Jersey, which concentrates on research at the interface of molecular 
biology and the physical sciences. Such focuses include genetics and genomics; polymorphisms and molecular aspects of 
evolution; signal transduction pathways and networks; stress responses; and pharmacogenomics in cancer biology. 

Limited seating is available on a first-come, first-served basis. 
Without registration, you will not be informed of scheduling changes. 

If you have already registered but are are no longer able to attend, please notify lectures@simonsfoundation.org [7]. 

The attached flyer [8] can be shared with your colleagues. 
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