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RESEARCH PROFILE AND PROJECT TOPICS 
 
Collectively referred to as the epitranscriptome, chemical nucleotide modifications in RNA 
alter electrostatic charge, base pairing, secondary structure, and RNA-protein interactions. All 
types of RNAs will carry nucleotide modifications at some point in their lifetime to regulate 
gene expression profiles. Temporal and spatial accurate gene expression ensures basic cellular 
functions including survival, differentiation, and migration. Accordingly, mis-regulation of RNA 
modifications disrupts gene expression programs, alters cellular functions and leads to diverse 
human diseases including developmental diseases, metabolic disorders and cancer.  
 
Here, we propose to answer one core question: Which of the over 170 currently known RNA 
modifications are directly linked to cancer? To identify cancer-specific RNA modifications in 
an unbiased manner, we performed targeted CRISPR Cas9 dropout screens for all known 
human RNA modifying proteins in three cancer types, acute myeloid leukemia, lung and head 
and neck cancer. To link RNA modifying pathways to cancer relapse, we included therapy 
sensitive and insensitive tumor cells into the screens. We now have several potential projects 
for a postdoc to validate the most promising candidates at anti-cancer drug targets.  
 
To now determine how our identified candidate RNA modifications are implicated in 
tumorigenesis, one project has usually the following objectives: 
• Determine the function of the RNA modifying pathway in cancer development, 
metastasis and therapy resistance in vitro and in vivo.  
• Determine how altered RNA modification profiles influence RNA processing, stability 
and translation in different tumor cell populations and in response to therapy.   
• Decipher how altered RNA modification signatures affect protein-RNA interactions in 
response to therapeutic interventions. 
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In summary, we will unravel cancer-specific functions of RNA modifying proteins in controlling 
tumor growth, metastasis and relapse. By identifying which RNA modifications drive different 
aspects of tumorigenesis such as cellular survival and cancer treatment resistance, we will 
reveal novel therapeutic opportunities that can further optimized for clinical studies.   
 
 
 
 
 
 
 
 


