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Hosting group information for applicants 

Name of DKFZ research division/group: 
Artificial Intelligence in Oncology (B450)

Contact person: Prof. Dr. Moritz Gerstung moritz.gerstung@dkfz-heidelberg.de and his PA 
Johanna Hoffmann johanna.hoffmann@dkfz-heidelberg.de 06221/423485 

Group homepage:  www.dkfz.de/en/AI-in-oncology/ 

Please visit our website for further information on our research and recent publications. 

RESEARCH PROFILE AND PROJECT TOPICS: 

The Gerstung lab investigates how tumours grow and change over time using AI and big 
data. 

Cancer develops according to the rules of evolution — mutation and selection. Yet little is 
known about the timing of this process, the mechanisms by which mutations cause cancer 
cells to grow and how best to predict and influence the future course of this process. 

Understanding these processes requires knowledge of large amounts of information at 
various scales. A cell’s genome comprises 6 billion base pairs of DNA. Thousands of genetic 
and epigenetic alterations of the DNA lead to a series of molecular cellular changes in each 
single cell. Further, tumours are an ecosystem of billions of mutant and normal cells that 
interact with each other via cellular contacts and signaling molecules. 

Charting and modeling this information requires sophisticated AI algorithms combined with 
data from comprehensive experimental measurements. Our interdisciplinary lab is therefore 
developing algorithms to perform large scale data analyses to understand cancer evolution. 
Application of these algorithms requires comprehensive datasets and we are therefore 
committed to generating genomic and molecular data at single and spatial resolution to 
form the fundamentals of our research. 

We have recently co-developed experimental protocols to detect mutations in tissue 
sections which map how cancers have grown in their tissue context (Lomakin et al., bioRxiv). 
This will be key for decoding spatial cancer evolution and unlock the secrets of the cancer 
ecosystem. This method, termed base specific in situ sequencing (BaSISS) extends the 
Cartana/10x ISS protocol. The BaSISS protocol combines sequencing of a tumour to identify 
mutations and localises these variants in a tumour section with single molecule padlock 
probes, which are interrogated by cyclic fluorescence microscopy. This generates signals 
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from 100,000s of cells in a tissue, which are assembled into maps of subclonal growth. The 
protocols also allow for measuring the histopathological and transcriptomic changes 
acquired during tumour progression. 

We are looking for an experimental postdoc to implement and run BaSISS and other spatial 
genomics and transcriptomics technologies in our lab at DKFZ. We would also welcome 
applications from exceptional candidates to any of the aforementioned projects. 




