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[Purpose and Background of the Research]

Hematopoietic cells represent the cell type with the
greatest numbers in the body. They circulate throughout the
body or stay in the organs and exert various functions such
as supply of oxygen, hemostasis, and immune reactions.
Hematopoietic stem cells (HSCs) are exposed to various
stresses and show functional decline during aging.

Dysfunction of hematopoietic stem cells results in
disorganized hematopoietic system, including anemia and
immune dysfunction, thereby causing functional decline in
various organs, eventually leading to the individual’s
functional impairment. Aged HSCs are also predisposed to
transformation  (Figure 1). Therefore, functional
impairment of HSCs is tightly associated with individual’s
functional impairment. Understanding of the mechanisms
regulating HSC function over the entire life course thus
promotes understanding of the mechanisms underlying
individual’s functional impairment.
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Figure 1. Hallmarks of aged hematopoietic stem cells

[Research Methods]

We will take bioinformatic comprehensive approaches to
decipher the changes in epigenetic properties of HSCs over
the entire life course: (1) maintenance phase in adult bone
marrow and (2) functional impairment phase during aging.
We will clarify how various stresses to which mice are
exposed alter epigenetic patterns in HSCs and impair
individual’s function over the entire life course. We have
already obtained a part of the epigenetic data of HSCs and
identified unique chromatin properties that may account for
functional impairment of HSCs with aging. We also take an
advantage of single HSC profiling by RNA-seq and ATAC-
seq analysis to decipher the alterations in heterogeneities in
HSC populations with age (Figure 2).

Because the quality of bone marrow niche holds key to the
functional maintenance of HSCs, we will also analyze the
alterations in the quality of niche over the entire life course.
Furthermore, we will clarify the epigenetic abnormalities
responsible for the impaired differentiation of HSCs, which
leads to abnormal production of differentiated progenies and
transformation  into  age-associated  hematological

malignancies.
Figure 2. Single cell assays of HSCs
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[Expected Research Achievements and

Scientific Significance]

Through a series of analyses, we hope to identify factors
responsible for the functional impairment of HSCs and
their niche, which eventually affect individual’s function
over the entire life course. By manipulating those factors,
we will develop the modalities to control the individual’s
functional impairment through reactivating HSCs
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