2021 2023

Pathological analysis of hematopoietic failure caused by differentiation
abnormalities in mesenchymal stem/stromal cells
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In Myelodysplastic syndrome (MDS), MDS cells remodel bone marrow mesenchymal
stem/stromal cells (MSC) to construct a favorable environment for themselves. In this study, we
explored subpopulations that played a crucial role in the pathogenesis of MDS through single-cell
analysis of MSCs. Our single-cell RNA-seq data showed remarkable downregulation of niche factors in
the Leptin receptor high subpopulation (LepR-high MSCs). We also found suppressed osteoblastic
differentiation in LepR-high MSCs derived from MDS, which led to a reduction of osteoblastic
subpopulation in MDS. Furthermore, we identified a decreased activity in the enhancer region of the
niche factor gene in LepR-high MSCs from MDS. We confirmed the presence of motif sequences for
transcription factors that regulate osteoblastic differentiation in this region. These findings
suggest that hematopoietic failure in MDS occurs via transcription factors that regulate
osteoblastic differentiation.
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