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Hematopoiesis is a physiologic process wherein hematopoietic stem cells (HSCs) give rise to 

lineage restricted progenitors that subsequently give rise to all blood cells, such as T cells, B 

cells, and erythrocytes within the body. Bone marrow transplants for treatment of a variety of 

hematopoietic disorders rely on sufficient numbers of HSCs per graft, but current sources of 

these cells are limited. As a result of this issue, de novo production of bona fide HSCs in vitro 

has long been sought after, as doing so would allow more precise study of normal and defective 

hematopoiesis, thereby allowing robust blood-based disease modeling for a wide variety of 

hematological disorders. An in vitro hematopoietic model would also provide a framework for 

discovery of novel therapeutics as well as a system to generate patient-specific stem cells, 

allowing this research to directly impact translational clinical care.  This project seeks to 

identify the transcription factors (TFs) and environmental conditions necessary for inducing a 

hematopoietic program in mouse and eventually human fibroblasts. Thus far, we have 

determined that a cocktail combination of Gata2, Gfi1b, cFos and Etv6 is sufficient for efficient 

34/H2BGFP activation. A better understanding of the TFs that instigate this process in humans 

will allow us to transform matured human fibroblasts into HSCs, thereby providing us with an 

almost inexhaustible source of stem cells with which to treat and model hematological diseases.      
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