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Abstract
Lysosomes are versatile organelles whose integrity is perceived as essential for cell survi-
val, due to the degradative potential of  their luminal acid hydrolases e.g. cathepsins. The 
galectin puncta assay exploits the rapid recruitment of  galectins to the intraluminal glyco-
calyx shield of  damaged lysosomes, which has enabled detection of  minor lysosomal 
leakage. Recently, several cytosolic non-lethal roles for lysosomal cathepsins have been 
identified in e.g. inflammation and cell motility. In mitosis, lysosomes remain intact and 
functional, however, no role requiring their degradative capability has been discovered. By 
experiments carried out in cultured human cells and mice tissue samples, this thesis 
demonstrates the involvement of  lysosomal leakage in chromosome segregation (paper 1) 
and that lysosomes undergo several changes during mitosis (paper 2). In paper 1, we show 
that chromatin-proximal lysosomal leakage occurs in the majority of  mitotic cells. Pre-
vention of  lysosomal leakage by cholesterol loading, or depletion or inhibition of  cathep-
sin B lead to chromosome segregation defects. The leaky lysosomes co-localize to telome-
ric DNA and telomere fusion events promote lysosomal leakage. This suggests unsolved 
telomere problems as a possible trigger of  lysosomal leakage. The protease cathepsin B is 
the main effector molecule in this phenomenon and the mechanism of  action involves 
cleavage of  a subset of  histone H3. Prompted by these results, we examined lysosome-spe-
cific changes that occur during mitosis in paper 2. Here, we demonstrate significantly 
reduced expression of  lysosomal protein LAMP1 and luminal cathepsin B in mitotic 
cells. Shotgun lipidomics reveals decreased phosphatidylcholine and increased hexosylce-
ramide, SM, and several lysoGPLs in mitotic lysosomes. Interestingly, SM and lysoGPLs 
are lipids known to destabilize the lysosomal membrane. Accordingly, the expression of  
acid sphingomyelinase, the enzyme responsible for the degradation of  SM, is decreased in 
mitotic cells. The presented data suggests controlled non-lethal lysosomal leakage as a 
novel spatiotemporal mechanism assisting chromosome segregation, and further imply 
lysosomal involvement in mitosis by demonstrating alterations in several lysosomal prote-
ins and lipids during mitosis. Many of  these alterations are known to promote lysosomal 
membrane destabilization thus offering a possible explanation of, how controlled non-let-
hal lysosomal leakage can be regulated during mitosis.


