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ABSTRACT

Hematopoietic stem cells (HSCs) are able to self-renew and to differentiate along all hematopoietic lincages
throughout the entire life-time of organism. Appropriate control of HSC self-renewal is crucial for the mainte-
nance of hematopoietic homeostasis. Here we show that activation of p38MAPK in response to increasing
levels of reactive oxygen species (ROS) limits the lifespan of HSCs in vivo. In Atm (-/-) mice, elevation of ROS
levels induces HSC-specific phosphorylation of p38MAPK accompanied by a defect in the maintenance of HSC
quiescence. Inhibition of p38MAPK rescued ROS-induced defects in HSC repopulating capacity and in the
maintenance of HSC quiescence, indicating that the ROS-p38MAPK pathway contributes to exhaustion of the
stem cell population. Furthermore, prolonged treatment with an antioxidant or an inhibitor of p38MAPK cx-
tended the lifespan of HSCs from wild-type mice in serial transplantation experiments. These data show that
inactivation of p38MAPK protects HSCs against loss of self-renewal capacity.
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