
 

Abstract 

Overexpression of the ErbB2 receptor is associated with an aggressive and highly invasive disease 

phenotype, resulting in an increased level of metastatic spread and a poor disease outcome. A 

signalling network downstream of the ErbB2 receptor has been identified to cause a redistribution 

of lysosomes to the invasion-promoting protrusions of breast cancer cells, in addition to an 

increased expression and activation of the lysosomal hydrolases cysteine cathepsin B and L, 

causing increased invasion, which can be reversed through ErbB2 inhibition or knockdown. While 

the formation of metastases remains to be the primary cause of cancer morbidity and mortality 

worldwide, it is of great importance to increase the focus on the inhibition of cancer cell invasion. 

In a small molecule inhibitor screen, we recently verified that changes in lysosome distribution 

can be used for the identification of novel inhibitors of ErbB2-induced invasion. 

The overall aim of this PhD project was to set up a phenotypic drug screen utilizing lysosomal 

redistribution to identify clinically approved drugs that could be repurposed to inhibit the invasion 

of ErbB2-positive, invasive breast cancer. In this thesis, an image-based high-throughput screen 

was set up to identify the ability of already approved drugs to retract lysosomes to the perinuclear 

area from the invasion-promoting protrusions of cancer cells overexpressing ErbB2. 

A quantification method was set up, defining a perinuclear lysosome accumulation (PNLA) score. 

We screened 1200 approved chemical drugs from the Prestwick Chemical Library, as well a smaller 

library of 133 approved oncology drugs, received from the National Cancer Institute (NCI), USA. 

We identified a total of 16 drug hits with a PNLA score that was as high or higher than that of 

lapatinib. We assessed their effect on the ErbB2 signalling pathway by immunoblotting. Only a 

few of the drug hits affected parts of the ErbB2 signalling pathway, though no common 

mechanism was found. The ability of the drugs to cause lysosome membrane permeabilization 

(LMP) was evaluated in a live cell system expressing fluorescently tagged galectin-3 (Gal3). 

Additionally, the effect on the autophagic flux was evaluated in a live cell system expressing 

tandem fluorescently tagged microtubule-associated protein 1 light chain 3 (LC3) for the 

identification of autophagosomes and autolysosomes. This assay was supplemented with 

immunoblots of key autophagy related proteins. No common mechanism was observed for the 

drug hits. Finally, all drug hits were evaluated in a three-dimensional (3D) spheroid and a 3D 

organoid assay, with ErbB2 overexpressing breast cancer cells resistant to the current standard 

treatment and high-grade serous ovarian cancer cells, respectively. Apart from a single drug, all 

drugs hits were efficiently inhibiting the invasion of cells resistant to conventional treatments.
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