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Derivation of hematopoietic stem cells from embryonic stem cells
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Abstract: Bone marrow (BM) transplantation is currently the standard treatment for high-risk leukemia and a range
of genetic blood disorders. However, a shortage of HLA-matched BM donors and the inability to culture and
genetically repair BM-derived hematopoietic stem cells (HSCs) in vitrohave limited their more widespread
therapeutic applications. Embryonic stemcells (ESCs) are pluripotent cells that can self-renewand differentiate
into hematopoietic lineages under appropriate conditions, which provide an alternative source for HSC
transplantations. Over the last two decades, hematopoietic development from embryonic stem cells has been
one of the most active areas of stem cell biology. Recent studies have progressed from work with mouse to
human embryonic stem cells. This review outlines the current progress, safety and technical obstacles in
derivation of hematopoietic stem cells from embryonic stem cells. Strategies to produce transplantable hemato—
poietic populations can be used to better understand normal and abnormal hematopoiesis, but also facilitate the
future application of hematopoietic cell from “bench to bedside”.
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