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Project description
Multiple Myeloma is a disease of malignant plasma cells spreading and accumulating in the
bone marrow with subsequent induction of disseminated (osteoporosis) and localized
(osteolytic lesions) bone disease. Myeloma cell interaction with mature bone cells and skeletal
precursors confers bone resorption and inhibition of bone regeneration. Single cells may also
reside and survive in protected niches in the bone marrow as a source for residual disease
and relapse. Our main hypotheses are that physical interaction between skeletal precursors
and myeloma cells creates niches and educates bone cells (MSC, OB), and that we can
characterize the mutual interaction of tumor and bone in the niche using single cell harvesting
and OMICs analyses. Our main objectives are to molecularly and functionally characterize
the bone marrow niche of normal vs. malignant plasma cells, to relate niche constitution
and interaction factors to large cohorts of patient’s malignant plasma cells
characterized by molecular profiling, whole-body imaging and clinical outcome, and to
functionally validate these findings in vitro and in vivo (CRISPR/CAS9, adherence
assays, U266-myeloma mouse model). Building on previous complementary and synergistic
experience of our groups and network, dissecting this molecular crosstalk using single cell
analyses will reveal targets to identify, mobilize and eradicate niche-protected dormant
myeloma cells in order to cure residual disease and reconstitute bone regeneration. This
project will contribute to a collaborative network within and beyond µBone to unravel myeloma
dissemination, bone disease and angiogenesis.

Expertise
We have established coculture systems to study the mutual interactions of tumor and cells of
the bone microenvironment and already characterized several relevant targets that are
associated with the clinical outcome. In cooperation with the chair of the department of Material
Sciences in Würzburg (Prof. Jürgen Groll) we physically and biochemically characterize and
pick single tumor cells on a layer of skeletal precursors using a Fluid Atomic Force Microscope.
Our groups are experienced in single cell analysis and array / RNAseq evaluation. Further
experience comes from collaboration with the SPP partner Prof. Christoph Klein in
Regensburg. We have access to large databases of patient derived myeloma cell populations
for molecular profiling as well as their clinical data to correlate these data with the clinical
outcome (profiled MMC (MGUS/ AMM/MM) by GEP (n=642), RNA-seq (n=356), WES (n=242),
pairs AMM/MM (n=28), osteolyses/iliac crest (n=21) with wb-imaging, wbCT (n=324, bone
lesions), wbMRI (PCI focal / diffuse, n=318), functional imaging, dceMRI (n=244) dwiMRI
(cellularity, angiogenesis, n=220). We have also established mouse models and
CRISPR/CAS9 techniques to evaluate candidate molecules for their functional relevance.
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