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Toward establishment of hematopoietic stem cell (HSC) ex vivo culture system, we studied the
mechanism of HSC maintenance and expansion focusing on GD38, which is one of the HSC markers and
an enzyme for NAD* metabolism.

We tested human cord blood derived CD34* cell culture in the culture medium containing different
concentration of nicotinamide and tryptophan, which are the NAD* precursors. This experiment
revealed low-tryptophan medium suppressed cell growth while nicotinamide concentration played no
role in cell proliferation. Moreover, low tryptophan culture could maintain phenotypical HSCs and
cell growth was easily controlled by changing tryptophan concentration in the medium. These data
suggested that low tryptophan medium could be the culture condition for HSC maintenance.

To understand the molecular mechanism, metabolic status was analyzed by metabolome analysis. Amino
acid and protein biosynthesis pathways were significantly changed by culture and glutamine
metabol ism pathway showed significant difference between conventional and low tryptophan culture
conditions.

Based on these data, in combination with RNA sequence analysis data, we will identify the molecular
mechanism of cell growth regulation by tryptophan and explore the possibility of clinical
appreciation such as efficient gene therapy using HSCs by validating the stem cell potential of
cells cultured in low tryptophan medium.
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