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Abstract:

The tumor microenvironment (TME) is the reactive cellular and humoral
environment of a tumor (also designated as “tumor reactive stroma”). The TME
includes the surrounding blood vessels, various cell types and components among
which immune cells, fibrocytes, fibroblasts, myofibroblasts, the extracellular matrix
(ECM) and the humoral milieu of signaling molecules, growth factors, chemokines
and cytokines where these cells reside. The TME plays a critical role in tumor
initiation and progression. The properties of the TME may limit the access of
therapeutics to the tumor, may alter drug metabolism and may contribute to the
development of drug resistance. As a consequence, the tumor microenvironment has
a profound effect on tumor development, plasticity and response to therapy. The
cellular and/or molecular stromal components of the TME are of paramount
importance for biological significance and offer attractive therapeutic targets. The
tumor and its surrounding microenvironment are closely related and interact
constantly. The components of the TME are influenced by local as well as systemic
factors. Tumor cells may adopt particular phenotypical and genotypical
characteristics dependent on the environment in which the cells reside. Therefore, if
tumor cells leave their microenvironment, or if the environment changes, the tumor
cells may adopt completely new properties. Clearly, the TME is a complex
environmental constellation with specific spatiotemporal and dynamic properties,
which are defined by the in vivo situation and which cannot simply be reproduced in
in vitro models. The population of fibroblasts in cancers (cancer-associated
fibroblasts, CAF) is a prominent component of the TME and is supposed to have a
profound effect on the tumor cells and other stromal cells in most types of solid
tumors. The possible origins of CAFs include epithelial-mesenchymal transition
(EMT), adipose-derived stem cells (ASCs) or carcinoma-associated adipocytes
(CAAs), endothelial-mesenchymal transition (EndMT), bone marrow-derived cells
and more. The endothelial-mesenchymal transition (EndMT) has largely been
investigated in tissue fibrosis, not in cancers, and its role in human cancers remains
largely unclear.

In this PhD project, we will focus on the EndMT in human cancers and investigate
the association of EndMT with motility and proliferation of the tumor cells, since
cell migration and cell proliferation of cancer cells are the two key cellular
phenomena for any types of cancer development and progression, irrespective of
their molecular characteristics. In order to study this association with human
relevance, human tumor tissues and/or xenograft animal models are required.

The Department of Pathology of the Erasmus MC is equipped with a large arsenal of
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techniques, including molecular methods for DNA, RNA, proteins, cyto-histologic
analysis, PALM laser-capture microdissection systems, tissue culture facilities, and
a variety of microscopes & imaging systems among which fluorescent microscopy,
confocal laser scanning microscopy, (immune) electron microscopy, and more. There is
a tissue bank in the department encompassing a large variety of tumor types. There are
experiences with zebrafish modelling of development and diseases (collaboration with
the Dept. of Clinical Genetics). A zebrafish model can be developed accordingly.
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