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Abstract

The main objective of this PhD thesis was to evaluate the significance of proteasome genes as prognostic
markers for different cancer types and identify specific cancer forms that respond to proteasome inhibition.
The proteasome (PSM) plays an important role in maintaining cellular proteostasis and degrades the
majority of proteins that require breakdown in the cell. Elevated PSM activity has been detected in most
cancer types, making it an interesting target for cancer treatment. PSM inhibitors interfere with protein
degradation, leading to a decrease in free amino acids, increased accumulation of proteins, and apoptosis.
This doctoral thesis is based on five studies focusing on the proteasome and cancer.

In Study |, pan-cancer data from The Cancer Genome Atlas (TCGA) was used to study the relationship
between PSM gene expression patterns and genetic changes, as well as expression and patient survival.
Several PSM genes (e.g., PSMB4-5, PSMD2) were identified and shown to affect patient survival. In Study II,
comprehensive bortezomib sensitivity, genomic and transcriptomic data from >800 cell lines were used to
investigate the effect of PSM inhibition on e.g. cancer cell survival. We identified 33 genes involved in
bortezomib resistance and cancer types that were sensitive to bortezomib. In Study Ill, we developed a
strategy to identify and minimize the influence of environmental and experimental factors to improve the
replicability and reproducibility of cell viability analysis. Several confounding factors (e.g., number of solvent
controls, drug storage, plate construction) were shown to have an impact on the replicability and
reproducibility of the resazurin-based cell viability assay. In Study IV, extensive data from e.g. CMap were
used to study the transcriptomic signature of compounds to identify putative proteasome inhibitors similar
to known proteasome inhibitors (bortezomib, MG-132, and MLN-2238). Six possible proteasome inhibitors
were identified with a high affinity for the chymotrypsin-like catalytic domain (B5) of the proteasome. In
Study V, a high-throughput drug screen was performed to identify chemotherapeutic agents (conventional
breast cancer chemotherapy and proteasome inhibitors) used as single agents or in combination that can
potentially improve the treatment of triple-negative breast cancer (TNBC). We identified potent drugs e.g.,
bortezomib and cisplatin (as single) or e.g., bortezomib+nedaplatin (in combination) that had an adverse
impact on the survival of TNBC cells.

In summary, several cancer types demonstrated an association between PSM gene expression and clinical
outcome, as well as sensitivity to proteasome inhibitors. Therefore, the proteasome is an attractive target
for cancer treatment.

Keywords: Cancer, cell viability assay, chemotherapy, drug repurposing, genomic and transcriptomic
signatures, prognostic biomarkers, proteasome, proteasome genes, proteasome inhibitors, drug sensitivity
biomarkers, synergistic effect, triple-negative breast cancer

ISBN: 978-91-8069-303-5 (TRYCK) http://hdl.handle.net/2077/75897
ISBN: 978-91-8069-304-2 (PDF)



