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Life-long production of blood depends on the ability of hematopoietic stem cells (HSCs) to self-renew,
differentiate, and form all blood cell lineages. HSCs rely upon a tight interaction with their microenvironment in the
bone marrow (also termed the “niche”) to preserve quiescence and maintain normal blood output. These
interactions are based upon membrane-bound, locally secreted, and/or long-range signals produced by a
complex network of blood vessels, sympathetic nerve fibers, mesenchymal stem cells (MSCs), stromal cells, and
hematopoietic cells. Aging of the hematopoietic system is associated with an age-dependent decline in HSC
function leading to myeloid cell expansion and a reduction in lymphoid output that contribute to the development
of myeloid malignancies. Many advances have been made toward deciphering intrinsic mechanisms that control
HSC aging. However, the dependence of HSC dysfunction on the aging microenvironment remains
underexplored.

Our interest is to understand mechanisms that control niche aging and contribute to the remodeling of niches that
support myeloid malignancy and leukemic stem cells (LSCs). We use rigorous genetic models that target different
niche constituents combined with innovative 3D imaging technology to detect endogenous HSC distribution in
their native microenvironment. These approaches will provide novel insights into the molecular mechanisms
underlying age-dependent stem cell dysfunction and identify factors that can be targeted to develop novel
therapies to rejuvenate stem cells niches.
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