
VU Research Portal

Untangling granulovacuolar degeneration bodies

Wiersma, V.I.

2020

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Wiersma, V. I. (2020). Untangling granulovacuolar degeneration bodies. [PhD-Thesis - Research and graduation
internal, Vrije Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 23. May. 2023

https://research.vu.nl/en/publications/341dbf82-b61f-4df5-a310-282308f209a3


150

Chapter 5

Summary

In the human brain, GVBs have been found in close connection with deposits of  aggregated 
proteins, especially tau [Chapter 1]. Yet, whether these two neuropathological hallmarks 
are causally related was unknown. Furthermore, the identity of  GVBs and their role in the 
pathogenesis of  neurodegenerative proteinopathies has been unclear. In this thesis, GVBs 
were investigated in the context of  human prion diseases and tauopathies. 
In Chapter 2, we investigated if  GVB formation is a neuropathological hallmark of  human 
prion diseases. Immunohistochemistry was performed on post-mortem brain tissue of  
human prion disease patients, AD patients and non-neurological controls to visualize GVBs 
and PrPSc, tau and Aβ pathology. The number of  neurons with GVBs and the extent of  
comorbid tau and Aβ pathology were assessed. There was no difference in the GVB load 
between human prion disease patients and non-demented controls. Only in one human prion 
disease case with severe concomitant tau pathology, GVBs were prevalent. We conclude that 
GVBs are not a common feature of  human prion pathology.
In Chapter 3, we aimed to establish experimental models of  GVB formation in order to 
shed light on their identity and function. Tau pathology was induced in mouse brain and 
cultured primary mouse neurons by seeding with brain-derived or recombinant tau and the 
presence of  GVBs was studied by immunolabeling. Upon the seeding of  tau pathology, 
GVBs formed both in vivo and in cell culture. Intracellular tau pathology, rather than seed 
exposure, caused GVB formation in a dose-dependent manner in cultured primary neurons, 
but not primary astrocytes and HEK293 cells. Using confocal, super-resolution STED and 
electron microscopy, GVBs were identified as lysosomal structures in which endosomal 
and (selectively targeted) autophagic cargo accumulates despite the presence of  proteolytic 
activity markers. We conclude that GVBs are neuron-selective lysosomal structures induced 
by tau pathology. 
In Chapter 4, the seeding capacity of  newly developed stabilized tau oligomers was 
investigated. Stabilized and non-stabilized tau oligomers were added to the medium of  
cultured HEK293 cells overexpressing GFP-tagged tau and the induction of  tau pathology 
was assessed by re-localization of  the GFP signal and immunolabeling. Non-stabilized tau 
oligomers induced intracellular tau pathology, whereas their stabilized counterparts did not. 
Therefore, we conclude that the stabilization of  tau oligomers interferes with their seeding 
capacity. 


