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Project description
A hallmark of multiple myeloma (MM) is the reciprocal “vicious” interaction between PC and
osteoclasts (OC). This cross-talk leads to disease progression, immunosuppression and osteolytic
bone disease. Despite significant advances in the treatment of MM the disease remains incurable in
the majority of patients. Therefore, the discovery of novel mechanisms promoting myeloma and its
associated bone disease are still urgently needed. In this context, the development of an increased
understanding of the interaction between myeloma cells, immune cells and bone cells is of special
interest because immune cells hold great potential to destroy malignant cells. However, the
regulation and therapeutic activation of anti-myeloma immune responses in the bone marrow is
understudied. Our preliminary data show that Protein S (ProS) promotes the proliferation and
survival of MM cells. At the same time, it fosters the activation of OC via the receptor Mer, which
belongs to the TAM receptor family. Genetic blockade of ProS reduces myeloma burden and prolongs
the survival of mice bearing a systemic MM model. Importantly, MM-induced bone disease is almost
completely abrogated upon neutralization of ProS. Thus, the blockade of the ProS-Mer axis holds
potential to reduce myeloma burden and decrease MM-induced OC activation. In addition, we found
that ProS induces an immunosuppressive phenotype of OC.
Based on these data we propose a detailed functional investigation of the underlying molecular
mechanisms and of the therapeutic potential of the clinically applicable small molecule Mer inhibitor
R992 for treatment of MM with a special focus on bone disease. In addition, we will dissect the role
of the two alternative TAM receptors Axl and Tyro 3 in osteoclastogenesis. For this purpose, we will
use co-cultures and mouse models of MM with OC-specific blockade of TAMR by genetic approaches.
Furthermore, we will evaluate the therapeutic effect of TAMR blockade on MM progression as well
as on its associated bone disease and immunosuppression. Ultimately, we will translate our findings
from the bench to the bedside by analyzing the association of ProS and TAMR with prognosis and
MM-induced bone disease.

Expertise
We established different systemic syngeneic and xenograft MM models eliciting osteolytic
bone disease. In these models we monitor disease progression and survival. Furthermore,
we analyze the interactions between the tumor cells and different cell populations within the
bone microenvironment including osteoclasts and osteoblasts. In addition, in cooperation
with E. Hesse (Hamburg) bone disease can be tracked by µCT analysis. We developed
significant expertise in isolation and differentiation of osteoblasts, osteoclasts and immune
cells including T cells. We perform co-culture of different cell populations in vitro in order to
study the cross-talk between bone and immune cells. In addition, we have access to primary
samples (PB and BM) from MM patients.
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