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DISSERTATION TITLE: Gene Trapping of GLMP Results in a Novel 

Mouse Model of Liver Fibrosis 

  

Lysosomes are membrane-enclosed organelles that mediate the degradation and recycling of 

macromolecules within the cell. Genetic defects can lead to lysosomal storage diseases, a 

group of rare, inborn disorders characterized by accumulation of non-degraded lysosomal 

substances and subsequently a wide array of clinical symptoms. More recently, lysosomal 

dysfunction has been linked to far more common disorders such as cancer, Parkinson’s and 

Alzheimer’s disease. Therefore, a growing interest is directed towards understanding the 

mechanisms regulating the lysosomal compartment. More than 100 lysosomal membrane 

proteins have been identified. Still, only a fraction of these proteins has been functionally 

characterized.  

In this thesis study, Kåsi Nesset and co-workers have created and characterized the first 

mouse model without expression of Glycosylated lysosomal membrane protein, GLMP, a 

highly conserved trans-membrane protein with an unknown function. Using the gene-trap 

strategy, a novel mouse model with a full-body ablation of GLMP was successfully generated 

enabling a study of the biological consequences due to lack of GLMP and the physiological 

importance of this protein.  

The authors show that the predominant phenotype caused by lack of GLMP is chronic liver 

inflammation and liver fibrosis, a condition of excessive scar tissue formation due to 

continuous hepatic injury. Among the long-term consequences of GLMP ablation, evidence 

of reduced liver function, increased cell death, compensatory cellular proliferation and a 

higher rate of tumorigenesis were found. This work also demonstrates that GLMP is not 

essential for normal embryonic development, and that the growth and fertility are not 

affected in these mice; however, their life expectancy is somewhat reduced.  

Using different microscopy techniques, the candidate shows that resident macrophages of 

the liver display enlarged lysosomes with accumulation of lipofuscin and iron, a possible 

result of lysosomal dysfunction and an initial trigger of the liver pathogenesis. 

Chronic liver diseases affect millions of people worldwide and is a major cause of morbidity 

and mortality. Current mouse models for the study of liver fibrosis are not optimal. The 

GLMP-deficient mice in which a spontaneous development of liver fibrosis is initiated 

shortly after birth may represent an improved model for the study of liver fibrosis. In 

addition, this work opens for further exploration of the connection between the role of GLMP 

in the lysosome and maintenance of a healthy liver. 

 


