
 
 
No. 38          1 July, 2013 (Koh) 
 
Neuroblastoma: Autophagy Protects From Chemotherapy  
 
Cells can digest parts of themselves in a process called autophagy. This is a survival 
strategy that helps them overcome starvation and other conditions of depletion. In 
therapy-resistant cases of neuroblastoma, scientists from the German Cancer 
Research Center (DKFZ) and Heidelberg University Hospital have now discovered an 
enzyme which promotes autophagy and thus protects cancer cells from treatment 
through chemotherapy. Blocking this enzyme might make cancer cells more sensitive 
to treatment.  
 
Neuroblastomas are pediatric tumors that originate from cells of the embryonic nervous 
system. The disease can take widely varying clinical courses that range from spontaneous 
regression to fatal outcomes. Highly aggressive neuroblastomas rarely respond well to 
chemotherapy. Understanding and overcoming the resistance mechanisms of highly 
aggressive neuroblastomas are considered essential to the development of effective 
treatments.  
 
Scientists from the department headed by Professor Dr. Olaf Witt at the German Cancer 
Research Center (Deutsches Krebsforschungszentrum, DKFZ) and at Heidelberg University 
Hospital are searching for more effective methods to treat neuroblastomas. The researchers 
are particularly focusing on the role of 18 different HDAC enzymes which appear to promote 
the aggressiveness of neuroblastomas in various ways. Dr. Ina Oehme and her colleagues 
from Witt’s department have now studied whether a member of the HDAC family might be 
linked to the sensitivity of tumors to chemotherapy in high-risk neuroblastomas. She 
discovered that the high-risk tumors that responded well to therapy were those which had 
produced only small quantities of HDAC10 prior to treatment.  
 
The Heidelberg researchers subsequently used an experimental agent or a method of 
blocking the gene to turn off HDAC10 experimentally in cell cultures developed from highly 
aggressive neuroblastomas. They subsequently treated the cells with the chemotherapy 
agent doxorubicin. In neuroblastoma cells, this treatment normally induces a self-digestion 
process known as autophagy, a kind of recycling of endogenous cellular components. This is 
a biologically ancient program for survival that protects cells during starvation. Highly 
aggressive cancer cells use autophagy to overcome stress caused by cytotoxic agents.  
 
However, in neuroblastoma cells without a functioning form of HDAC10, treatment disrupted 
the multi-stage process of autophagy of cellular components at a specific point. As expected, 
these cells were once again rendered sensitive to the anticancer drug. The researchers 
cross-checked their results by boosting the activity of the HDAC10 gene in neuroblastoma 
cells. This protected the cells from the consequences of subsequent chemotherapy.  
 
“HDAC10 appears to play a key role in autophagy and resistance to chemotherapy in high-
risk neuroblastomas,” Olaf Witt summarizes. “In advanced tumors, high levels of HDAC10 
may serve as a biomarker for resistance. A drug that specifically turns off HDAC10 might 
give us a more effective method of treating neuroblastomas that respond very poorly to 
chemotherapy.”  
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The German Cancer Research Center (Deutsches Krebsforschungszentrum, DKFZ) with its more than 2,500 
employees is the largest biomedical research institute in Germany. At DKFZ, more than 1,000 scientists 
investigate how cancer develops, identify cancer risk factors and endeavor to find new strategies to prevent 
people from getting cancer. They develop novel approaches to make tumor diagnosis more precise and treatment 
of cancer patients more successful. The staff of the Cancer Information Service (KID) offers information about the 
widespread disease of cancer for patients, their families, and the general public. Jointly with Heidelberg University 
Hospital, DKFZ has established the National Center for Tumor Diseases (NCT) Heidelberg, where promising 
approaches from cancer research are translated into the clinic. In the German Consortium for Translational 
Cancer Research (DKTK), one of six German Centers for Health Research, DKFZ maintains translational centers 
at seven university partnering sites. Combining excellent university hospitals with high-profile research at a 
Helmholtz Center is an important contribution to improving the chances of cancer patients. DKFZ is a member of 
the Helmholtz Association of National Research Centers, with ninety percent of its funding coming from the 
German Federal Ministry of Education and Research and the remaining ten percent from the State of Baden-
Württemberg.  
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