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Pancreatic Cancer: Enzyme renders tumors resistant 
 
Scientists at the German Cancer Research Center (DKFZ) and the Stem Cell Institute HI-
STEM in Heidelberg have discovered the reason why some pancreatic tumors are so 
resistant to treatment. They have found that these tumor cells produce larger quantities 
of an enzyme that usually occurs in the liver and degrades many drugs. If this enzyme is 
blocked, the cancer cells become sensitive towards treatment again. The scientists have 
also been able to develop a test suitable for clinical use which is able to detect three 
different tumor types with varying disease progression. 
 
Patients suffering from pancreatic cancer are often faced with a dismal prognosis: Once 
diagnosed, they may only have a few months left to live. This is mostly due to the late 
discovery of the disease, when the tumor has already metastasized. An operation at this point 
may no longer make sense. In addition, many tumors are resistant to chemotherapy.  
 
We already know that there are three types of pancreatic cancer. A team of scientists around 
Andreas Trumpp and Martin Sprick from DKFZ and the Stem Cell Institute HI-STEM gGmbH, a 
partner of the DKFZ and the Dietmar Hopp Foundation, have gone further and have recently 
discovered that these three types differ not only in their aggressiveness, but also in their 
responsiveness to drugs. 
 
The scientists found that the cells of the resistant subtype produce large quantities of the 
enzyme CYP3A5, which is normally active in the liver. First author Elisa Noll explains that 'the 
pancreatic tumor cells use this enzyme cascade to degrade drugs before they even get a 
chance to work. This makes them resistant to many of the cancer drugs currently used.' Martin 
Sprick adds 'We have already managed to block the enzyme both within the tumor cells and 
even in tumor-bearing mice, and to render the cells responsive to drugs again. We now hope to 
find a way to use this for patients as well.'   
 
The drug-resistance caused by CYP3A5 can also occur during the course of the treatment. 
'Around 20% of pancreatic tumors are drug-resistant from the outset due to the production of 
this enzyme. We expect however, that secondary resistance plays a role in even more 
patients,' says Sprick. The basis for this theory is that if the drug Paclitaxel is given for a 
prolonged period of time, tumor cells that were initially responsive start producing increased 
quantities of CYP3A5 and consequently stop responding to the therapy. 
 
The scientists also found indications for a CYP3A5-caused drug resistance in other tumors 
such as gastric carcinoma and liver cancer. This previously unknown mechanism may also be 
responsible for the failure of individual clinical trials. The group now wants to investigate this in 
cooperation with the National Center for Tumor Diseases (NCT), a joint facility of the DKFZ and 
Heidelberg University Hospital. 
 
In order to establish whether a patient has contracted primarily resistant pancreatic carcinoma, 
scientists have also developed diagnostic markers. In cooperation with the European Pancreas 
Centre and the Institute of Pathology at Heidelberg University Hospital, they investigated the 
molecular structure of a large number of pancreatic tumors. Depending on the tumor subtype, 
the cultured cell lines from these tumors either produced  KRT81 or HNF1A  protein, or neither 



of them. With antibody staining, scientists are now able to identify these markers in patient 
samples quickly and reliably. 
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The German Cancer Research Center (Deutsches Krebsforschungszentrum, DKFZ) with its more than 3,000 
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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