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Summary

Our laboratory is dedicated to unraveling the cellular and molecular heterogeneity of the non-immune
bone marrow (BM) niche and its role in aging, the development of hematologic malignancies, such
as myelodysplastic syndromes (MDS) and multiple myeloma (MM), as well as in modulating therapeutic
responses. To this end, we employ state-of-the-art transcriptomic technologies, including single-cell
RNA sequencing (scRNA-seq) and high-definition spatial transcriptomics (VISIUM HD), coupled with
advanced computational biology. First, we will characterize (Aims 1 and 2) not only the cellular
heterogeneity of BM microenvironment cells (Aim 1) but also the anatomical position of these cells and
the tumor-tissue interactions (Aim 2) that may constitute vulnerabilities with preventive/curative
potential for a nowadays-fatal disease. Insights from these approaches will guide the identification of
novel molecular targets for therapeutic intervention, which we will functionally validate using 3D
organoid systems and genetically modified mouse models (Aim 3).

Our work will provide the framework to define preventive and therapeutic strategies aimed at reducing
age-associated morbidities, including cancer, thereby enhancing quality of life and ultimately
contributing to alleviating pressures on health and social systems in our society.
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