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To integrate the heterogeneity in cancer tissues due to accumulation of
multiple mutations in genome and functional hierarchy due to different differentiation states in
cancer cells, we analyzed breast cancer patient-derived xenograft models and spheroid cells. Single
cell RNA sequencing following clustering analysis revealed that there are at least 2 clusters:
proliferating cell cluster and non-proliferating cell cluster. We found a membrane protein FXYD3
among the highly expressing genes in the latter cell cluster and demonstrate that expression of
FXYD3 is useful for distinguish the 2 populations. Furthermore, we discover novel mutations in genes

that are not identified by bulk tissue analysis in cancer stem cell populations.
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