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Abstract:

Oncogenic mutations in the ATP-binding sites of RTKs are potent tumor drivers. However, population level
next-generation sequencing data from cancer patients indicates a complex mutational landscape. NGS data
are available from over one million cancer patients, and these data yield tumor mutational profiles with
greater than one hundred thousand unique mutations. With only several hundred ‘validated’ oncogenic
mutations known, we combine machine learning and experimental methods to identify, validate, and
aggregate oncogenic mutations. We have shown that oncogenes are activated by mutations in regions far
removed from the active site. Functional validation of non-canonical driver mutations has led us to
conclude that there are multiple active conformations which result in an alternate drug selectivity patterns.
We show that rare and recurrent driver mutations in well-known oncogenes can be grouped into druggable
families that merit clinical study..
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