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Hematopoietic stem cells (HSCs) are maintained in an undifferentiated quiescent state within a
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bone marrow niche. Although appropriate intrinsic and extrinsic controls are required for HSC
homeostasis, the underlying molecular mechanisms are still unknown. Since we hypothesized that
HSC fate may be controlled by molecules that are involved in longevity, we focused on mTOR
complex 1 (mTORC1) and forkhead transcription factor FOXO, which function in nutrient sensing
signaling pathways. In the quiescent HSCs, the phosphorylation of AKT is down-regulated,
associated with activation of FOX0O3a. We found that FoxO3a is critical for HSC self-renewal.
FoxO3a-deficient HSCs showed increased phosphorylation of p38MAPK, an elevation of ROS,
defective maintenance of quiescence, and heightened sensitivity to cell-cycle-specific myelotoxic
injury. In addition, it was reported that dysregulation of mTORCI causes abnormality in HSC
behavior. We also found that deficiency of Tscl, a negative regulator of mTORCI, led to defective
maintenance of the quiescence, associated with reduced HSC function. Thus, appropriate controls
of these signaling pathways play a pivotal role in maintaining the HSC pool. Furthermore, we have
investigated roles of FOXO/mTORCI in the proliferation, survival and differentiation of leukemia
cells, since it has been suggested that the molecular mechanisms known to govern the fate of
normal HSCs may also be involved in regulating leukemia stem cells. In this symposium, I present

common and distinct functions of these molecules in HSCs and leukemia.
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