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Cancer stem cells are characterized by their self-renewal and multilineage
potential, robust tumorigenicity, and therapy resistance, and are thought to be responsible for
cancer recurrence and metastasis. Recently, it has been shown that cancer stem cells exhibit
heterogeneity due to various factors and that a subset of cancer stem cells that can adapt to the
transformation of their surrounding environment are responsible for cancer recurrence and
metastasis. Here, we employed cancer stem cells artificially engineered by introducing genes and
cancer stem cells from a human breast cancer transplantation model (PDX) as research models. By
combined approaches from phosphoproteomics, gene expression analysis, and biochemical and cell
biological methods, we identify phosphoproteins that determine the heterogeneity and characteristics

of cancer stem cells and analyze their functions for therapeutic targets in cancer stem cells.
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