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Spatial and temporal analysis of human colon cancer stem cells using 4D imaging
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Cancer relapse after chemotherapy remains a main cause of cancer-related
death. Although the relapse is thought to result from the propagation of resident cancer stem cells
(CSCs), a lack of experimental platforms that enable prospective analysis of CSC dynamics has
hindered testing of this hypothesis. Here, we develop a live genetic lineage-tracing system that
allows longitudinal tracking of individual cells in xenotransplanted human colorectal cancer
organoids and identify CSCs that display a dormant behavior in a chemo-naive state. Intravital
imaging directly demonstrates the persistence of dormant CSCs during chemotherapy, followed by
clonal expansion. Transcriptome analysis reveals an up-regulation of cell adhesion molecule in
dormant CSCs. Chemotherapy disrupts cell adhesion molecule and induces the breaking of dormancy in
CSCs. These results offer a viable therapeutic approach to overcome refractoriness of human
colorectal cancer to conventional chemotherapy.
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