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stem cells (HSCs) have the remarkable capacity to generate all mature blood cell lineages. The
intimate relationship between mature blood cells and HSCs is altered in myelodysplastic syndromes
(MDS), an expanding group of disorders characterized by ineffective haematopoiesis, bone marrow
failure and dysplastic changes, for which no curative therapy exists. Recent reports suggest that
abnormalities in HSC niche biology and/or integrity underlie the disease, and that those cellular
changes are associated with the relative increase in the in vitro HSC replicative capacity. This
proposal addresses the issue of the heterogeneity of the MDS-HSC niche, by testing the hypotheses
that the malfunction of HSC maintenance in MDS is associated to alterations in osteoblasts (Ob), and
that aberrant Ob are capable to alter the replication rate of MDS-HSCs in vitro, which in turn could
determine a selection bias towards a more primitive HSC subset. The studies will be performed on a
series of MDS-HSCs in comparison with healthy HSCs. For the first aim, we will investigate the
relationship between MDS-HSCs and their niche in two distinct ways. Firstly, whether MDS-HSCs
retain the functional features of a quiescent HSC, and secondly, whether an abnormal niche may
select for more primitive HSCs. Secondly, we will analyze the mechanisms of interaction between
MDS-HSCs and niche components by assessing whether HSC alterations in MDS are a direct effect
of the disease or an indirect effect of differentially secreted growth factors. For the third aim, we
will test whether the altered functional properties of the niche of MDS-HSCs is associated to the
observed changes in OB phenotype and function. Lastly, we will test the hypothesis that MDS-HSCs
with increased replicative capacity in vitro are related to more primitive MDS-HSCs by comparing
the replicative capacity of primitive MDS-HSCs with healthy HSCs. These studies will provide
information on the role of the niche in the regulation of HSC fate
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