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Discovery of a new reprogramming mechanism for tumor cells
Nature Medicine publishes a pioneering study about a protein that regulates the expression of
hundreds of genes that have a crucial role in the progression of pancreatic cancer, gliomas and
possibly many other kinds of tumor.
Barcelona, 1st December, 2011.- A study by researchers Raúl Méndez, ICREA Research Professor at the
Institute for Research in Biomedicine (IRB Barcelona) and Pilar Navarro at the IMIM (Institut de Recerca
Hospital del Mar, Barcelona) describes a new reprogramming mechanism for the expression of genes
responsible for turning a healthy cell into a tumor cell. In the study, published in this week’s edition of
Nature Medicine, the scientists have identified the protein CPEB4 as a “cellular orchestra conductor”
that “activates” hundreds of genes associated with tumor growth.
“The peculiarity is that it would not only be the mutation of a specific gene that promotes tumor growth
but the expression of a protein in an incorrect site that “triggers” hundreds of messenger molecules
(mRNAs), which transmit gene information for the synthesis of proteins, without these genes being
mutated. This process leads to the expression of many “normal” genes but in unsuitable amounts and
times that more greatly resemble early embryonic developmental stages rather than the stages of adult
organ development”, explains Raúl Méndez, an expert in the CPEB protein family. “This would be the
case of tPA (tissue plasminogen activator), a protein that is not normally found in the healthy pancreas
but that shows high expression in pancreatic tumors”, clarifies Elena Ortiz-Zapater, the first author of
the article, and Pilar Navarro.
Tumors are 80% smaller when CEPB4 is absent
One of the conclusions highlighted in the study is that in the tissues examined, pancreas and brain,
CPEB4 is not detected in healthy cells but only in tumor ones. Thus inhibition of this protein would
provide a highly specific anti-tumor treatment and with few adverse effects, “one of the main
drawbacks of many cancer therapies”, says Pilar Navarro, a researcher specialized in pancreatic cancer.
Using experiments involving human cancer cells in mice, these researchers have demonstrated that the
decrease in CPEB4 levels in cancer cells reduces the size of tumors by up to 80%. Although the study is
limited to two kinds of tumor, according to the co-authors, “given the effects observed in the tumors
examined and the type of genes regulated by this mechanism, it is expected to be involved in many
other types of cancer”.
This study opens up avenues for new treatments for cancer, for which the researchers are designing and
analyzing CPEB4 inhibitors of potential therapeutic interest. “The clinical applications are very
promising, although intensive research is needed to identify inhibitory molecules and to test them in
various models before determining their clinical potential and, in this case, their use in patients”, warn
Navarro and Méndez.
The study involved Francisco X. Real, at the Centro Nacional de Investigaciones Oncológicas (CNIO) and
Eduardo Eyras, ICREA researcher, both from the Department of Experimental and Health Sciences at the
Universitat Pompeu Fabra (UPF), together with Mar Iglesias and Francesc Alameda from the Pathology
Service at Hospital del Mar.
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Institute for Research in Biomedicine (IRB Barcelona)
The Institute for Research in Biomedicine (IRB Barcelona) is a public institution engaged in basic and
applied research at the unique interface between molecular and cell biology, computational and
structural biology and chemistry, with experts in proteomics, genomics, biostatistics and advanced
digital microscopy. Research at IRB Barcelona is carried out by 28 groups, organized into five
programmes, which work together with the common goal of conducting multidisciplinary projects that
address important biomedical problems affecting our society. Approximately 470 scientists, and technical
and administrative staff from 35 countries currently work at IRB Barcelona. IRB Barcelona's ultimate
objective is to translate research results to the clinic and has already established three biotechnology
spin-off companies to this end. The institute was created by the Catalan government in October 2005,
and is located at the Barcelona Science Park. IRB Barcelona was recently named a "Severo Ochoa Centre
of Excellence" by the Spanish Ministry of Science and Innovation.
IMIM (Research Institute Hospital del Mar)
IMIM (Research Institute Hospital del Mar) is a public research center with more than 60 years of history ,
that depends on the Mar Health Park and it is dedicated to scientific research in the field of Biomedicine
and Health Sciences. It has about 350 employees, including IMIM personnel and collaborators, with a
mixed composition of IMIM researchers and clinical researchers from the centers of the Mar Health Park.
IMIM is formed by 50 research groups that are organized into five programs: Cancer, Neuroscience,
Epidemiology and Public Health, Cardiovascular and inflammatory processes and Biomedical Informatics.
The scientific output generated as a result of this research includes 400 annual publications in
international journals indexed in Science Citation Index (SCI) and Social Sciences Citation Index (SSCI),
and 200 nationwide. Since 2006 is located in the Barcelona Biomedical Research Park (PRBB). Direction:
Miguel Lopez-Botet. www.imim.es.
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