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New Technology Discovers Unknown Risk Genes for Pancreatic Cancer
Cancer is a complex disease of the genes. The reasons why a tumor develops are
often unknown. An international team of researchers from the German Cancer
Consortium (DKTK) and the Welcome Trust Sanger Institute has now developed a
technique that can identify causes of cancer invisible to genetic sequencing. The
technique has uncovered large sets of previously unknown pancreatic cancer genes.
It is hoped that this study will boost research into a disease that is still poorly
understood and for which five-year survival rates have stood at around 5 per cent for
the past four decades.
The technique works by introducing sections of DNA called piggyBac transposons into the
mouse genome. Transposons jump around within the genome, reinserting themselves at
random and causing a different mutation in each cell of the mouse. This triggers cancer
development, and tracking the transposon´s fingerprints in the tumors allows discovery of the
affected cancer-causing genes. The PiggyBac tool was engineered for the first time to allow
cancer induction in individual tissues within the mouse, and the method can now be used to
study any type of cancer.
While genome sequencing can identify all categories of genetic alterations with high
accuracy, some of these changes are difficult to interpret. For example, hundreds or
thousands of genes are found to be transcriptionally or epigenetically dysregulated within a
cancer, meaning that they are not mutated but just being turned on or off. Pinpointing the few
cancer-causing events among these large gene sets is extremely difficult. PiggyBac
screening can facilitate this search for the needle in the haystack because transposons jump
directly into the relevant genes. Moreover, the tool monitors tumor development in mice and
therefore researchers are also able to see the consequences of cancerous mutations and
how they help the disease to progress.
“Recent advances in cancer genome sequencing have given extraordinary insights into the
genetic events underlying cancer. Nevertheless, we are still far from understanding the
complexity of the molecular processes driving cancer development,” says Professor Roland
Rad, from the Technische Universität München, the German Cancer Consortium (DKTK) and
the German Cancer Research Center (DKFZ). “Unbiased genome-wide screening in mice
allows us to see cancer from a different angle and answer biological questions that cannot be
addressed with other approaches.”
The study has identified many genes previously unknown to be involved in pancreatic
cancer, including Foxp1, which was hit by transposons at very high frequencies in the 49
mouse tumors studied. Where Foxp1 was induced, tumors spread from the pancreas to other
organs, suggesting that the gene drives cancer progression. This finding was confirmed
when researchers looked at human samples and found high levels of the FOXP1 gene
product in cancers that had metastasized.
“PiggyBac has discovered novel players in pancreatic cancer and additional experiments in
mice allowed us to unravel the biological role of selected genes, such as Foxp1, at an
organismal level. We then still need to confirm our findings in human cancer samples but

many genes could not have been identified in first place with the traditional screening
techniques in humans”, says Prof. Dieter Saur from the Technische Universität München.
In a number of mice, transposons had become inserted in noncoding regions of the genome.
These insertions pinpointed enhancer areas, which are involved in the regulation of cancercausing genes. In addition, similarly to humans, mice developed various subtypes of
pancreatic cancer, which not only have distinctive microscopic appearances but also show
different clinical behaviors. The study discovered molecular processes being responsible for
triggering the formation of these cancer subtypes.
“Progress in treating pancreatic cancer has been held back because we don’t yet understand
the disease properly,” says Professor Allan Bradley, Director Emeritus of the Sanger
Institute. “PiggyBac can be used in concert with Sleeping Beauty, another transposon tool,
and alongside whole genome sequencing to enable us to see, in great detail, the origins of
this cancer.”
Researchers will now be able to look more closely at the pancreatic cancer genes that have
been discovered by this study in the hope of finding effective drugs for a disease that is set to
be the second leading cause of cancer death by 2030. Laboratories have also begun using
the technique to investigate cancers in other tissues.
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In the German Cancer Consortium (DKTK), the German Cancer Research Center (DKFZ) joins up with
university hospitals all over Germany. Assembled around a core at the DKFZ in Heidelberg, the consortium unites
twenty high-ranked institutes from seven partner sites: Berlin, Dresden, Essen/Dusseldorf, Frankfurt/Mainz,
Freiburg, Munich and Tubingen, all specialized in research and treatment focused on oncological diseases. The
DKTK was found to promote translational research, bringing together scientists, physicians and associates to
work jointly toward the main goal of enhancing the translation of research from bench to bedside. New
approaches in prevention, diagnostics and treatment will be applied to cancer in common translational centers at
all partner sites. Patients will be recruited at all partner sites for innovative studies to be carried out by the
consortium as a whole. All the data from this work will be collected in a universal system. The harmonization of
techniques and methods used in laboratories will ensure identical standards for all researchers and physicians in
the consortium. A joint infrastructure will make them available for communal research. With the school of
oncology, the consortium is additionally dedicating itself to the education of new physicians and scientists.
Talented young people will be trained in cancer medicine and translational cancer research in a common effort
involving all members. The German Cancer Consortium is a joint initiative of the Federal Ministry of Education
and Research, the participating German states, German Cancer Aid and the German Cancer Research Center. It
is one of the six German Centers for Health Research (DZG).
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