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Press release, Tuesday, August 25, 2020 
  
Discovery of new genes that influence the success of cancer 
treatment 
 

One of the great mysteries of cancer research is why certain patients respond better to 

radiation therapy than others. Researchers at the University of Bern have now discovered 

which genes play an important role in this. This results in new findings for cancer treatment. 

 

Radiotherapy is a cornerstone of today's cancer treatment. About half of all people suffering from 

cancer with a so-called radiotherapy. For this, patients are usually irradiated daily for several 

weeks. Although this therapy contributes to healing in many people, others hardly benefit from it at 

all. The precise causes for these differences are unclear. Using genetic testing methods, a team 

led by Prof. Sven Rottenberg from the University of Bern and in close cooperation with the 

Netherlands Cancer Institute in Amsterdam has now identified genes that play an important role in 

this process. 

 

"For many cancer patients, their relatives and treating physicians, it is incredibly frustrating when 

there is no success after a painstaking radiotherapy that takes weeks," said Rottenberg. "We hope 

that our findings contribute to better predicting the chance of therapy success." The findings can 

also be used to develop new drugs that could improve the efficacy of radiotherapy. The results of 

the study have been published in the "Cell Reports" journal. 

 

Key genes for therapeutic success 

The aim of radiation therapy is to damage the DNA of the cancer cells, i.e. their blueprint. This 

contains mutations that cause uncontrolled growth. The tumor growth is to be stopped by 

destroying the cancer cells' DNA. But like all cells in our body, cancer cells also have the tools to 

repair this DNA damage. There are fundamental differences between individual cancer patients' 

tumors as to which tools are available. These are related to the genes that encrypt the information 

for these tools. Rottenberg's researchers used genetic screening to investigate the cancer cells' 

self-repair. In the process, they encountered crucial weaknesses: If certain repair genes are 

missing in cancer cells, they are unable to repair themselves after irradiation. The researchers 

were able to prove this in an animal model as well as in human cells. If these genes are missing, 

there is therefore a good chance that the radiotherapy will be successful. "Our findings show the 

importance of personalized cancer therapy that takes the genetic predisposition of the people 

affected into account," said Rottenberg.  

 

Internationally networked research supported by the EU  

The University of Bern founded the Center for Precision Medicine in 2019 with the aim of 
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strengthening research into such personalized therapies. It should contribute to the development of 

tailor-made therapies for cancer patients. To research radiotherapy, Prof. Rottenberg's group is not 

only collaborating with the Netherlands Cancer Institute but also with research groups at the 

University of Zurich, Oxford University and the Dana-Farber Cancer Institute in Boston.  

The research by Sven Rottenberg is supported by the Swiss National Science Foundation (SNSF), 

the Swiss Krebsliga, the Novartis Foundation for Medical-Biological Research and the Wilhelm 

Sander Foundation. It also receives support from the European Research Council (ERC), which 

funds excellent research within the framework of Horizon 2020. 

 

Bern Center for Precision Medicine (BCPM) 

The Bern Center for Precision Medicine (BCPM) was founded in 2019 on the initiative and with the 

support of the Canton, the University of Bern and Inselspital, Bern University Hospital. The BCPM 

is active in research, networking and training. 

The center is dedicated to promoting approaches in precision medicine by supporting research and 

development of medical diagnoses and therapeutic methods. It offers an interdisciplinary network 

for researchers and clinicians from various fields and faculties and unites more than 50 members. 

The BCPM will also provide the best possible education through graduate schools for the next 

generation of nurses and researchers. As a result, it is securing the long-term benefits that 

precision medicine brings to healthcare.  

https://www.bcpm.unibe.ch/ 

 

 

Publication details: 

Francica P, Mutlu M, Blomen VA, Oliveira C, Nowicka Z, Trenner A, Gerhards NM, Bouwman P,  

Stickel E, Hekkelman ML, Lingg L, Klebic I, van de Ven M, de Korte-Grimmerink R, Howald D, 

Jonkers J, Sartori AA, Fendler W, Chapman JR, Brummelkamp T, Rottenberg S (2020). Functional 

radiogenetic profiling implicates ERCC6L2 in non-homologous end joining. Cell Reports, 

https://www.cell.com/cell-reports/fulltext/S2211-1247(20)31053-6 

 

 

Contact: 

Prof. Dr. Sven Rottenberg, Institute of Animal Pathology and Bern Center for Precision Medicine 

(BCPM), University of Bern 

Tel.: +41 31 631 23 95 / sven.rottenberg@vetsuisse.unibe.ch 

https://www.bcpm.unibe.ch/
https://www.cell.com/cell-reports/fulltext/S2211-1247(20)31053-6
sven.rottenberg@vetsuisse.unibe.ch
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