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Single-cell gene expression analysis reveals the cellular heterogeneity of colon
tumors and 1dentifies novel therapeutic target genes

Shiokawa, Daisuke
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LGR5 is an established stem cell marker gene in many digestive tissues, and
we previously showed that a subpopulation of LGR5+ cells in colon tumors were responsible for
tumorigenicity. In this study, we demonstrated that the tumorigenic subpopulation of mouse LGR5+
cells exist in a quiescent state, and identified a unique gene signature that characterize these
quiescent CSCs. Furthermore, seven of the signature genes are specifically expressed in a quiescent
LGR5+ cells from xenografted human colon tumors and upregulated in colon cancer clinical specimens.
Among these seven, PROX1 is expressed in invasive fronts of colon tumors, and shown to be induced by

TCF7 to maintain a quiescent state. Importantly, PROX1 knockout significantly reduces tumor
recurrence after chemotherapeutic treatment. The identified slow-cycling CSC signatures will be
instrumental in targeting the chemoresistant CSCs and devising effective chemotherapy.
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