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MDS/MPN: A complex disease of the hematopoietic stem cell compartment and its 
environment
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CREB binding protein (CREBBP) interacts with transcription factors and the basal transcription machinery and can 
acetylate histones or other proteins. Aberrant expression of CREBBP greatly affects hematopoiesis, as demonstrated in 

some patients with leukemia or myelodysplastic syndrome (MDS) and in mice heterozygous for Crebbp.  The latter develop 
an MDS/myeloproliferative neoplasm (MDS/MPN), characterized by dysfunctional hematopoietic stem cells (HSCs), excessive 
myelopoiesis, myelodysplasia and progression to leukemia.  In order to elucidate the cellular origin of MDS/MPN, we transplanted 
Crebbp+/- Lin-Sca-1+cKit++ (LSK) cells, a population highly enriched for HSCs, and immature myeloid progenitors (common 
myeloid progenitors [CMPs]) and granulocyte/macrophage progenitors [GMPs]) into wild-type recipients.  Transplantation of 
LSK cells resulted in classic MDS development with leukemic progression. Interestingly, transplantation of Crebbp+/- CMPs 
or GMPs into wild-type recipients also resulted in excessive myelopoiesis and in some cases even MDS and myeloid leukemia, 
however, the disease was of wild-type origin. This suggests that paracrine effects play an important role in the development of 
MDS/MPN in Crebbp+/- mice. Moreover, transplantation studies in which wild-type cells were injected into Crebbp+/- mice 
revealed that Crebbp+/- stroma lacks the ability to properly maintain HSCs and immature progenitors; instead it stimulates 
myeloid differentiation. Although the exact molecular mechanisms remain to be elucidated, we found that known hematopoietic 
modulators such as matrix metallopeptidase-9 and kit ligand were decreased in Crebbp+/- mice and that cadherin-5 and 
endothelial cell adhesion molecule-1 were increased on Crebbp+/- bone marrow endothelial cells.  Together, these findings 
suggest a multi-cellular origin of MDS/MPN in the Crebbp+/- mouse model.
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