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Abstract

Hematopoietic stem cells (HSCs) are utilized for gene and cell therapy for monogenic disorder
including immunodeficiency or metabolic diseases. HSCs keep quiescence in the bone marrow
niche to maintain lifelong hematopoiesis. Recapitulation of quiescent state under culture system
has not been achieved due to rapid proliferation and differentiation in vitro setting. As a result,
HSC culture in vitro induces loss of stem cell number and capacity. This is a potential pitfall in
gene or cell therapy using HSCs. By modulating environmental factors mimicking physiological
condition, we enabled the maintenance of engraftable quiescent HSCs for 1 month in culture with
almost defined factors. Among them, extracellular metabolites, cytokine concentration and
combination, and oxygen tension are unique requirement for HSC maintenance ex vivo. This
system provides a way to study a steady state HSC character and to test the effect of defined
factors in vitro under near-physiological condition. In the first scientific aim, we will sophisticate
the murine HSC culture system based on deep understanding of hematopoietic microenvironment
or niche by metabolomics approaches. In the second scientific aim, we will optimize the murine
HSC culture system to human HSCs. These investigations will provide a basis of improvement of
HSC transplantation.

We especially investigated the first scientific aim in FY2017. First, we identified
metabolites in bone marrow microenvironment and various hematopoietic stem/progenitor
fractions. Cells were isolated and collected by flow cytometry and metabolites were extracted by
bone marrow or purified cells. Isolated metabolites were then analyzed by mass spectrometry to
profile metabolites. We also tested various conditions to improve/optimize the culture condition for

murine HSCs.
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