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Abstract

Breast cancer is the most common cancer in women worldwide. Still today, despite
current breast cancer therapies, many patients experience treatment resistance and
relapse, which are believed to be due to failure in targeting treatment-resistant cancer
stem cells. Cytokines and growth factors secreted by various cell types present in the
tumor microenvironment have the potential to affect this challenging cell subpopulation.
This thesis focuses on a complex cellular communication system based on hypoxia-
induced secretion, where we identified the growth factor progranulin as one of the key
mediators driving cancer stem cell propagation. In this thesis, we demonstrate that
progranulin mediates cancer stem cell propagation in various breast cancer cell lines.
By chemically degrading and modulating sortilin expression, or using a small sortilin
binding molecule, AF38469, we could reduce the progranulin-induced cancer stem cell
propagating effect in vitro, suggesting that the progranulin-induced cancer progression
is dependent on sortilin. Importantly, using breast cancer xenograft models, we were
able to confirm the progranulin-mediated cancer stem cell propagating effect in vivo.
Strikingly, progranulin induced a significant increase in lung metastasis, which could
be reduced by oral administration of AF38469. Moreover, when investigating the
mechanisms behind sortilin-driven progranulin-induced cancer stem cell activation, we
found that progranulin induced secretion of the inflammatory cytokine interleukin-6 and
could demonstrate a crosstalk between progranulin and interleukin-6 protein expression.
Similar to progranulin, interleukin-6 affected breast cancer stem cell expansion via
sortilin, altogether suggesting that sortilin is a highly relevant biological target in breast
cancer. Furthermore, in a tissue microarray of breast cancer patients, high co-expression
of progranulin and sortilin defined a novel and highly malignant subgroup of breast
cancer, suggesting that these proteins can be used as prognostic biomarkers. Combined,
results presented in this thesis propose that targeting the progranulin-sortilin
communication axis represents a potential novel breast cancer therapeutic approach,
inhibiting tumor progression driven by secretion and microenvironmental influences.
Accordingly, we are currently in the proses of developing sortilin-targeting drugs for
the treatment of breast cancers with high expression of progranulin and sortilin.
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