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Summary

Cancer consists of more than only cancer cells,
and can be likened to an ecosystem of cancer and
noncancerous cells leading to disease.

Peritoneal metastasis (PM) occurs when cancer
spreads to the peritoneum, the membrane lining our
abdomen. Patients faced with PM face a grim
prognosis, despite current therapies including
cytoreductive surgery and intraperitoneal
chemotherapy (CRS+HIPEC). Recently, a paradigm
shift has occurred in the field of cancer science.
Whereas cancer science was previously focused on
cancer cell behavior, the concept of the tumor
microenvironment (TME), consisting of cancer cells
interacting with non-cancerous immune and stromal
cells has taken center stage. The TME might be
important in the development of PM as well, yet
little is known about the composition and functions
of the TME. A unique component of the PM TME
consists of mesothelial cells, which form the
mesothelial membrane. These cells were seen as a
passive barrier to PM, yet recent research points

towards complex mechanisms and interactions
taking place within mesothelial cells, in response to
cancer. The Scottish surgeon Stephen Paget
described the “seed and soil” theory at the end of
the nineteenth century, hypothesizing that the is
rather driven by interaction with the metastatic
location, “the soil”.

In this dissertation, | investigated the functions of

III

the peritoneal “soil”, or TME, and how it interacts
with the “seed” in the pathogenesis of PM of ovarian
and colorectal cancer (CRC). | demonstrated that
stromal cells in the CRC PM TME, cancer-associated
fibroblasts, originate from mesothelial cells. By
demonstrating the existence of an intermediate
state of cells displaying both mesothelial and cancer-
associated fibroblast characteristics, we prove the
existence of a transition process by which
mesothelial cells gain mesenchymal characteristics.
Second, we investigated the effects and benefits of
HIPEC in a clinical trial in ovarian cancer PM, and
further defined the potential effects of hyperthermia
on a pharmacokinetic and transcriptomic level.
Additionally, we demonstrate that cisplatin HIPEC
preferentially accumulated in the stroma of ovarian
cancer PM, outlining a potential role for the TME in
modaulating treatment responses. Finally, we detail
the TME of CRC PM on a previously unknown
resolution using single-cell RNA sequencing, showing
epithelial cell diversity, coupled with heterogeneity
in fibroblast and macrophage populations, and
uncover location-specific and subtype-specific cell
populations in the TME.
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