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Immortality enzyme makes bladder cancer aggressive  
 
Scientists from the German Cancer Research Center (Deutsches 
Krebsforschungszentrum, DKFZ) have discovered a gene mutation that leads to an 
overactive form of telomerase, the so-called “immortality enzyme,” in 65 percent of all 
cases of bladder cancer. The mutation is associated with an unfavorable progression 
of the disease. This does not hold true, however, if patients additionally exhibit a 
specific gene variant.  
 
At the German Cancer Research Center (Deutsches Krebsforschungszentrum, DKFZ), a 
team of scientists headed by Dr. Rajiv Kumar recently discovered a common gene mutation 
in malignant melanoma. This mutation affects telomerase, an enzyme often called the 
“immortality enzyme”. In order to unravel the role of this gene mutation in other types of 
cancer, the investigators have collaborated with colleagues from the Karolinska Institute in 
Sweden to analyze the genomes of tumors from 327 patients with bladder cancer. They 
discovered identical alterations in 65 percent of the tumors.  
 
Telomerase protects the ends of chromosomes from being lost during the process of cell 
division and thus prevents the cell from aging and dying. If patients inherit a mutation in the 
gene, a new binding site for protein factors forms in the controlling region (promoter) of the 
telomerase gene, causing it to become overactive. As a result, mutated cells overproduce 
telomerase and become virtually immortal.  
 
Patients whose tumor genome exhibits the mutation have a less favorable course of the 
disease, and the cancer recurs more often after treatment. However, this does not hold true 
universally, but only in cases where a specific, additional “spelling variation” is found at a 
different site of the telomerase gene switch. Such alternative spelling variations at individual 
positions of the genome are called polymorphisms.  
 
Only patients who exhibited the most common, “normal” variant experienced the adverse 
effect of the telomerase mutation. By contrast, it was barely noticeable in carriers of the 
alternative version that occurs more rarely. The researchers suspect that the rarer variant 
cancels the activating effect of the first mutation on the telomerase.  
 
Rajiv Kumar believes that cells with the activating mutation in the telomerase promoter are in 
a stronger position when cancer develops: “They are dividing frequently, so tumor cells 
depend on telomerase to keep their genetic material intact.”  
 
The role of the telomerase in cancer cells opens up new approaches toward treating bladder 
cancer with novel drugs. Substances inhibiting telomerase have already been developed and 
some are currently being tested in phase III clinical trials. Inhibiting the immortality enzyme 
might also arrest growth in cases of bladder cancer that have already arisen. Kumar and his 
colleagues additionally think that this combination of mutation and gene variant will serve as 
a promising biomarker in predicting the course of a disease.  
 
Researchers discovered the mutation in the telomerase promoter in 65 percent of cases of 
bladder cancer, in 74 percent of cases of melanoma, and in 83 percent of cases of 
glioblastoma. “Most genome analyses focus the search for cancer-promoting mutations on 
the protein-coding areas of the genome,” Kumar says. “This explains why it has taken so 
long to discover this extremely common mutation.”  
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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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