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Abstract

Tissue stem cells exhibit a variety of characteristics, including self-renewal capacity and
differentiation ability into multiple cell types, stress resistance, and drug efflux activity. These
specific biological characteristics (or so-called “stemness”) are supported by signals from the
surrounding niche and the stem cell-specific transcription factor set, including hypoxia and the
machinery that senses low oxygen levels. These properties are essential for normal stem cells, and
when defective may induce cellular senescence and tumorigenesis. Hematopoietic stem cells
(HSCs) depend on the bone marrow (BM) niche for their maintenance, proliferation, and
differentiation. Recent studies using metabolomics technologies reveal that metabolic regulation
plays an essential role in HSC maintenance. Metabolic pathways provide energy and building
blocks for other factors functioning at steady state and in stress. In this project research, we will
focus on the metabolic regulation of HSC system that maintains lifelong hematopoiesis. We
especially investigated the following topic (I) in FY2017.

(I) Chronic myeloid leukemia (CML) is a clonal HSC disorder characterized by the t(9;22) (q34:;q11)
reciprocal translocation called the Philadelphia (Ph) chromosome, which produces the BCR-ABL
fusion protein that functions as a constitutively active tyrosine kinase for cellular proliferation.
Although tyrosine kinase inhibitors (TKIs) have dramatically improved prognosis of CML patients,
discontinuation of TKI can result in disease recurrence in more than half of patients who achieve
molecular remission. Because CML leukemic stem cells (LSCs), which are defined as quiescent
CD34+CD38- CML cells, are thought insensitive to TKI therapy and underlie disease recurrence, a
greater understanding of CML-LSCs is essential for devising complete cure therapy. Various
surface markers expressed on CML stem and progenitor cells (SPCs; CD34+CD38- fraction) at
diagnosis are not expressed on normal HSCs. Among them, we and others have reported that
CD25 functions as a CML-SPC surface marker at diagnosis in patients and in mouse models.
However, little is known about how surface markers such as CD25 reflect pathogenesis in patients
with CML and whether they are useful to evaluate minimal residual disease (MRD) with LSC
potential following TKI therapy. To address this issue, we analyzed bone marrow (BM) samples
from CML patients and identify the significance of CD25, a surface marker highly expressed in
CML-SPC at diagnosis. In patients who achieved molecular remission, we observed the residual

CD25-positive cells in the SPC fraction at variable frequencied. These analysis provide the

strategy to identify and eradicate MRD in CML BM.
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