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Identification of molecular mechanisms activating hematopoietic stem cells by
monitoring expression levels of a new stem-cell marker ESAM
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We previously demonstrated that the endothelial-cell selective adhesion
molecule (ESAM) is an important marker of HSCs in humans. In the present study, we have exploited
ESAM expression levels as an index to analyze the molecular mechanisms regulating the status of
hematopoietic stem cells, and have applied findings to develop new strategies for diagnosis and
treatment of human acute leukemia. Our study has revealed that many of human acute myeloid leukemia
cases highly expressed ESAM on their tumor cells. We also found that leukemia stem cells (LSCs)
represent ESAM expression, of which levels are heterogeneous and are fluctuating at single cell
levels according to the proliferating status of LSCs. The TGFpB signaling pathway is autonomously
involved in inducing heterogeneity in ESAM expression in the LSC population. The fluctuation is
thought to confer certain benefits to LSCs, such as drug resistance and promoting invasiveness.
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