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Abstract 

The innate immune system, which mediates pathogen clearance and tissue healing, 

requires tight regulation to avert self-destruction. The endo-lysosomal system is best 

known as a network of vesicles that targets particles for degradation and recycling. 

However, accumulating evidence demonstrates that the endo-lysosomal system is also 

a hub for innate immune signaling regulation. Defects in this system lie at the core of 

many pathologies with an inflammatory component including age-associated diseases 

such as the neurodegenerative disorder Parkinson’s disease (PD). Several genetic risk 

factors for PD have been linked to endo-lysosomal function, one of them being 

mutations in the kinase Leucine Rich Repeat Kinase 2 (LRRK2). However, the roles 

of LRRK2 in PD development had not been completely clear. 

In my thesis, I demonstrated that the Parkinson´s associated kinase LRRK2 is a 

negative regulator of the endo/auto-phagolysosome system, and that in humans and 

mice, gain-of-function mutations in this kinase results in a spontaneous antiviral innate 

immune response, increased release of inflammatory exosomes, accelerated inflamm-

aging via cGAS-STING-IFN signaling axis and cognitive decline.  

In summary, this thesis covers both fundamental and translational research aspects 

centered around the new discovery of LRRK2 as a key regulatory molecule linking the 

endo/auto-phagolysosome and innate immune system. Furthermore, the results of this 

thesis contributes to better understanding of the molecular aspect of inflammaging and 

neurodegeneration which offers a new possibility for treatment strategies. 
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