(®)
2017 2020

Identification of colorectal cancer driver genes involved in cancer development
and therapeutic resistance.
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Colorectal cancer (CRC) is the third leading cause of cancer-related deaths
worldwide. In our previous study, we performed genome-wide Sleeping Beauty transposon-based
mutagenesis screening in mice and provided comprehensive datasets of candidate CRC driver genes.
However, functional validation for most candidate CRC driver genes has not been performed. Here, we
describe a platform for functionally validating CRC driver genes that utilizes CRISPR-Cas9 in mouse
intestinal tumor organoids in xenograft models. We used genetically defined benign tumor-derived
organoids carrying mutations in Apc and Kras. These studies showed that Acvrlb, Acvr2a and Arid2
could function as tumor suppressor genes in CRC. This experimental system can also be applied to
mouse intestinal organoids carrying other sensitizing mutations as well as organoids derived from
other organs, which could further contribute to identification of novel cancer driver genes and new
drug targets.
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