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Research focus of supervisor:  

The major aim of our research is to uncover molecular mechanisms underlying 

neurodegenerative diseases, which is a prerequisite to develop causative therapeutic 

strategies for these disorders. Specifically, we are studying the role of the proteostasis 

network in preventing protein aggregation and in promoting degradation of misfolded proteins 

linked to neurodegeneration. Another focus of our work is the role of mitochondria as key 

organelles in orchestrating cellular signaling, interorganellar communication, and in 

regulating viability and bioenergetics. We have a longstanding expertise in cell biology, 

molecular biology, protein biochemistry, and advanced cellular imaging, including super-

resolution microscopy and live cell imaging. 
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Summary of research plan 

Background: 

The fidelity of cellular machineries implicated in the removal of damaged and dysfunctional 

proteins, such as the ubiquitin-proteasome system (UPS) or the autophagy-lysosome 

pathway, plays a crucial role in maintaining protein homeostasis (proteostasis). A decrease 

in the efficiency of these systems paralleled by an increase in the abundance of misfolded 

proteins occurs during aging and is a common denominator of neurodegenerative 

diseases. Ubiquitination is an essential player in proteostasis regulation but also in cellular 

signaling in response to various stress conditions. Both cellular degradation systems, the 

proteasome and autophagy, employ ubiquitin for selection and targeting of substrates to 

the degradative machineries. We recently found that linear ubiquitination, characterized by 

an unconventional mode of ubiquitin linkage, plays an important role in proteostasis 

regulation and prevents the accumulation of protein aggregates found in 

neurodegenerative diseases (van Well, EMBO Journal, 2019). 

Study objective: 

The aims of the project are 

- to identify E3 ubiquitin ligases and deubiquitinases implicated in remodeling the protein 

aggregate surface with ubiquitin 

- to study how modification of misfolded proteins by ubiquitination affects protein 

aggregation and degradation via autophagy or the proteosome 

- to explore the role of the ubiquitin-like modifier SUMO in proteostasis regulation. 

Expected Results: 

Based on our previous data, we hypothesize that the specific functions of ubiquitination are 

mediated by differences in ubiquitin chain architecture. We expect that in the context of 

this project, components of the ubiquitination machinery are identified that are implicated in 

protein quality control and can be exploited as therapeutic targets in translational 



 

approaches. At least one research article and one review article should be published 

based on this project. 

Methods: 

Advanced cellular imaging (super-resolution microscopy, live cell imaging), state-of-the-art 

techniques in cell biology, biochemistry, molecular biology, such as CRISPR/Cas genome 

editing, immunoprecipitation, immunoblotting, immunocytochemistry, 

immunohistochemistry, reporter gene assays, mass spectrometry. 

 

Candidate Requirements: 

We are seeking a highly motivated, enthusiastic candidate with good communication skills, 

fluency in English and the ability for teamwork. Expertise in primary neuronal cell culture is 

welcome. 

Motivation for CSC application (max 250 words): 

We offer a stimulating international research environment with numerous national and 

international collaborations, integration in research centers (RESOLV Cluster of Excellence, 

DFG Research Unit 2848, Parkin Consortium of the Michael J. Fox Foundation, International 

Max Planck Research School for Living Matter), and admission to the Ruhr University 

Research School for interdisciplinary skills development and mentoring. Laboratory work is 

supplemented by seminars, summer schools, elective workshops, career development 

training and participation in national and international conferences. 


