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Polyclonal metastasis of colorectal cancer
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Colorectal cancer (CRC) is a leading cause of cancer-related death globally, and the majority of cancer-related deaths
are caused by metastasis. It is therefore important to predict metastatic ability of the primary cancers to establish a
clinical strategy. The accumulation of driver mutations is responsible for development and malignant progression of
colorectal cancer, and comprehensive genome research has identified driver genes that are frequently mutated in CRC.
Using genetic mouse models, we have constructed mouse models and established intestinal tumor-derived organoids
carrying various combinations of driver mutations, Apc (A), Kras (K), Tgfbr2 (T), Trp53 (P), and Fbxw7 (F).
Comprehensive phenotype analyses revealed that AT and AP mutation combinations cause submucosal invasion, AKT
and AKP combinations induce advanced malignant phenotype like epithelial-mesenchymal transition (EMT), and AKTP
and AKTPF acquire highly metastatic ability from the spleen to liver [1-3], which is consistent with the established
concept of multistep tumorigenesis based on Darwin evolution. However, a unique concept for metastasis, polyclonal
metastasis, has recently been proposed. We therefore examined the mechanism of polyclonal metastasis by labeled
the intestinal tumor-derived organoids with Venus and tdTomato. When non-metastatic (Non-M) cells are transplanted
into the spleen with malignant metastatic (MM) cells, they
form chimeric metastatic foci in the liver. Importantly, MM
cells, but not Non-M cells, induce niche generation
surrounding disseminated tumor clusters, and such
microenvironment consisting of macrophages and aSMA-
expressing cells promotes the colonization of Non-M cells.
These results indicate that non-metastatic cells can

metastasize via the polyclonal mechanism using the

microenvironment that is generated by malignant cells. -
AKTP and AP chimeric spheroids
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