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Elucidation of the mechanism of asymmetric division of hematopoietic stem cells
using the next-generation artificial niche
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We tried to identify the niche factors and cell-intrinsic molecules
regulating the self-renewal division of hematopoietic stem cells (HSCs). To find the niche factors,
we profiled the gene expression in bone marrow stromal cells and found Igfbp5, Adipoq, and lbsp in
the mesenchymal stem cells. To analyze the division patterns, we combined the culture of HSC in the
artificial niche and single-cell profiling of daughter cell pairs with machine learning. PEG
microwells (PEG MW) were used as artificial niches. PEG MW increased self-renewal divisions and
inhibited aging-associated gene expression in the daughter cells. We identified an essential set of
8 genes related to young HSC identity and 7 genes related to adult HSCs identity by conducting a
model sensitivity analysis. These molecules are thought to function in a combinatorial manner.

In future issues, we need to clarify the function of the novel niche factors and cell-intrinsic
molecules in the self-renewal of HSCs.
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