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Abstract

Breast cancer is the cancer form responsible for the most cancer-related deaths among
women worldwide, and novel targeted therapies are highly needed. The tumor
microenvironment consists of several components, including different cell types,
extracellular matrix, oxygen and nutrient gradients and soluble factors that plays a key
role in cancer progression. Cancer cell secretion affects tumor characteristics, such as
proliferation, migration, invasion and priming of the pre-metastatic niche. In this thesis,
we have investigated the effect of tumor microenvironmental-induced secretion by
studying hypoxia and the extracellular matrix and the induction of secretion in relation
to cancer progression and subpopulations of breast cancer cells. We demonstrated that
hypoxia-induced secretion affects the cancer stem cell subpopulation, but in opposing
directions depending on estrogen receptor status. Moreover, by developing a novel in
vivo-like model based on decellularized breast cancer tissue we could show induced
changes in reintroduced cell lines in gene expression and cell secretion, both towards a
more dedifferentiated cell state compared to monolayer cells. In addition, we
demonstrated that one subgroup of decellularized breast cancers induced secretion of
proteins such as interlukin-6, chemokine (C-C motif) ligand 2 and plasminogen
activator inhibitor 1, all associated with cancer stem cell characteristics and priming of
the pre-metastatic niche. This subgroup also included tumors of higher grade and with
shorter patient relapse-free survival, further displaying the aggressiveness of these
microenvironments. Further, we revealed that the well-known cancer stem cell inducing
cytokine interlukin-6 increased after treatment with the hypoxia-induced growth factor
progranulin and that interlukin-6 increased the cancer stem cell propagation in a sortilin
dependent way. In conclusion, in this thesis we explored the importance of the tumor
microenvironment and continued to unravel the complex network of tumor
microenvironmental-induced secretion and the significance for breast cancer
progression and patient outcome.
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