
         

  
 

 
MASTER’S THESIS:  MOLECULAR MECHANISMS OF INVASION CONTROL 
Description of research:  

Medulloblastoma (MB) is an aggressively growing tumor of the cerebellum in infants, 
children, and young adults. It can infiltrate healthy brain tissue, disseminate inside the 
cerebellum, and metastasize to the leptomeninges of the brain and the spinal cord. We 
investigate the molecular mechanisms underlying brain infiltration using biochemical and cell 
biological approaches and visualize the associated cellular events in vitro and ex vivo using 
state-of-the-art microscopy. Our goal is to develop novel targeted therapies that block brain 
tissue infiltration and growth of the tumor cells. Towards that, we characterize molecular 
signaling pathways that contribute to invasion and growth of the tumor cells. 

We specifically focus on molecular mechanisms that control actin cytoskeleton dynamics 
and endocytic turnover as a basis for the design of future anti-metastatic therapy approaches.  

 
Hypothesis: Aberrant integration of extracellular cues establishes an oncogenic phenotype 
that promotes growth and invasiveness. 
 
Objective: To identify molecular mechanisms of invasion control in MB 
 
The aims of the Master’s thesis project are: 
 

1. To identify and select putative regulator of invasion control (“protein of interest (POI)”) 
in MB cells based on ongoing projects and published data 

2. To determine expression levels and functional significance of POI in growth and 
invasion control 

3. To characterize function of POI at molecular level 
* POI will depend on status of ongoing laboratory projects. Further information upon request. 
 
What you will learn:  

• Cell biological and biochemical approaches to investigate protein function in 2D and  
3D cell cultures and in the tissue context 

• Confocal/quantitative microscopy and live-cell imaging to quantitatively describe 
spatio-temporal context of protein function 

 
Supervisor:  Prof. Dr. Martin Baumgartner 
Institute:  University Children’s Hospital Zürich, Children’s Research Center 

Pediatric Molecular Neuro-oncology Research Lab     
Balgrist Campus, Lengghalde 5, 8008 Zürich 

e-Mail: Martin.Baumgartner@kispi.uzh.ch 
Phone:  044 266 37 30 
Links: https://pediatric-molecular-neurooncology.ch/  
Requirements: Genuine interest in the cell biology of cancer and in molecular anti-

cancer target discovery and validation. Motivation to work in a wet-lab 
environment and to find answers for biological questions, curiosity to 
better understand biological processes. Some experience in wet lab work 
is an asset 

Starting date:  Start beginning 2023, upon agreement 


