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The effects of cancer mutations on kinetochore function
Duplication and equal segregation of genetic material is essential for the development and survival of all organisms. In 
eukaryotes, including yeast and humans, cell division relies on multiple regulatory mechanisms to ensure high-fidelity 
transmission of chromosomes. The first step during the mitotic process is to form a physical linkage between spindle 
microtubules and chromosomes. The kinetochore serves both as this connection and as a catalytic signaling platform 
that prevents mitotic exit until every single kinetochore is appropriately attached to microtubules. Errors in mitosis and 
thus chromosome segregation have profound effects on human disease, particularly in cancers. The loss or gain of 
whole chromosomes contributes to the initiation and evolution of cancer cells, thus tumors often contain mutations in 
kinetochore proteins. Genetic mutations observed in cancer are detected within the linear structure of DNA; however, 
the proteins encoded by DNA are folded into complex three-dimensional structures. Thus mutations occurring at distant 
regions of DNA sequence can actually affect the same structural region within a protein. We propose a summer project 
combining public databases of cancer mutations with high-resolution structural data. Mapping documented mutations in 
three-dimensional space will allow us to identify important functional regions within kinetochore proteins. Moreover, ad-
vances in computational protein folding algorithms allow us to model these same mutations into both yeast and human 
proteins. In this way we can utilize both human and yeast systems to better understand how cancer alters chromosome 
segregation. This project will include aspects of bioinformatics and computational biology that can be validated using 
biochemistry and cell biology according to a student’s interests.
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