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We have established the in vitro spheroid culture of colon cancer stem cells (CSCs) from human
surgical specimens. Xenograft tumors derived from these spheroid cells in immunocompromised mice
were histologically indistinguishable from the original primary colon tumors.

Recently, gene expression analyses at the single-cell level have become a potent method to investigate
heterogeneous cell populations, including cancer cells. In order to understand the heterogeneity of
colon tumors, we analyzed the xenograft tumors derived from colon CSCs. Colon epithelial tumor cells
were single cell-sorted and the expression profiles of genes representative for stem and differentiated

cells were determined by qPCR. By processing the resulting data by hierarchical clustering and



principal component analysis (PCA), we dissected the tumor epithelium into several functionally
different populations. These results revealed that colon CSCs were classified as at least two groups,
Lgr5-positive and Sox2-positive CSCs.

We next aimed to identify the therapeutic resistant cells in anti-cancer drug, irinotecan, treated
xenograft tumors by single-cell gPCR analysis. Interestingly, we found that a specific population of
Lgr5-positive stem cells (Lgr5-positive / Olfm4-negative) increased after the treatment of irinotecan.
These results suggest that targeting therapy of Lgr5-positive / Olfm4-negative cancer cells in

combination with conventional anti-cancer drug have a potential to eradicate refractory colon cancer.
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