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School/Department: Department of Neurology 

Project Title: Enzymatic detection of kinases in brain tumor tissue 

Abstract: Kinases are proteins that are involved in the function of various 
pathways and protein cascades in cells. In the oncogenesis and 
progression of brain tumors, kinases play a prominent role. Extensive 
genomics analyses (including RNAseq) have clearly demonstrated 
that in glioma kinases such as EGFR can be amplified but also 
contain many different mutations and deletions (Brennan et al. 2013).  
We recently developed a novel technique to determine kinase 
activity. In short, we synthesized specific peptide substrate molecules 
that can be converted by an individual kinase and measured by mass 
spectrometry (MS). This MS technology allows detection of kinase 
activity in primary glioma cell cultures. Further, we were able to 
quantify specific kinase activity using stable-isotope labelled 
substrate and product molecules. However, primary cell cultures are 
a model for glioma and might not reflect the actual situation in the 
tumor tissue.  
In this project we like to address the following research questions 

1) can we detect kinase activity in frozen pure kinases as 
processed in the situation of frozen tissue  

2) can we detect kinases in fresh frozen glioma tissue 
3) does the glioma primary cell culture model reflect the kinase 

activity in the original glioma tissue. 
4) can we correlate the kinase activity profile of various kinases 

including EGFR with RNA microarray and next generation 
sequencing data, protein identification and phosphosites of 
kinases of a series of glioma tissues and primary glioma cell 
cultures. 

5) Can we understand that some drugs affecting kinases are not 
working properly in glioma because of aberrant kinase activity, 
kinase abundance, specific post-translational phosphosite 
modifications, mutations or combinations thereof.  

The project is embedded in an awarded STW grant (2013) titled: 
Defining Kinase Activity for Personalized Cancer Treatment: 
Development of Next Generation Multiplex Mass-Spectrometry 
based Kinome Profiling. (STW= a technology innovation support 
of the Dutch government) 
 

For review: Zahonero C and Sanchez‑Gomez P, EGFR‑
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Requirements of 
candidate: 

Master degree: Yes 
 
Background:  
The candidate ought to be a motivated student with interest in 
biology, technology and bioinformatics. The candidate (him/her) 
ought to be able to write in scientific English language. It is highly 
appreciated if the candidate can speak the English language well.  
 
IELTS Grade: 7.0 (minimal 6.0 per component) 
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TOEFL: 100 (minimal 20 per component) 
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