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My lab studies the signal transduction pathways that affect the early fate decisions of adult hematopoietic stem
cells (HSCs) as they progress from an undifferentiated multipotent state to the generation of differentiated

blood cells. When early hematopoietic fate decisions go awry, this can lead to the development of leukemia. PI3
kinase (PI3K) is a lipid kinase that is important for the regulation of metabolism, the cell cycle, apoptosis, and
protein synthesis. In hematopoietic cells, four isoforms of the catalytic subunit of PI3K (p110alpha, beta, delta,
and gamma), can transduce growth factors, cytokines, and/or chemokines. Emerging evidence suggests that
these isoforms have unique functions in normal and cancer cells, but may substitute for each other in some
contexts. We have generated a series of mouse knockout models that allow us to study the roles of each of these
isoforms, individually and together, in adult hematopoiesis, and also in mouse models of leukemia. We have
uncovered important redundant roles for these PI3K isoforms in regulating HSC self-renewal, proliferation, and
differentiation. We have also found that leukemic stem cells (LSC), which can be a source of relapse in AML
patients, can depend upon individual PI3K isoforms. We are studying the mechanisms through which PI3K
mediates LSC self renewal, including its effects on chromatin regulation and on recognition of LSCs by the
immune system. We are also investigating new kinase targets in myeloid malignancies.
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