Two genes discovered that drive aggressive brain cancer
In the article The transcriptional network for mesenchymal transformation of brain tumours (Nature online December 23 2009; Maria Stella Carro et al) a team of scientists of the Columbia University Medical Center discovered two genes involved in the most aggressive form of human brain cancer, the Glioblastoma multiforme (GBM).

The GBM is the most common and most aggressive type of primary brain tumor in humans, involving glial cells. It accounts for 52% of all parenchymal brain tumor cases and for 20% of all intracranial tumors. GBMs occur in only 2-3 cases per 100,000 people in Europe and North America, although it is the most prevalent form of primary brain tumor. GBM invades rapidly in the normal brain leading to inoperable brain tumors. Recently, Senator Edward Kennedy died from glioblastoma only sixteen months after diagnosis.

By a Systems biology approach a map could be constructed of the molecular interactions that determine the behaviour of the GMB cancer cells.

The map contains a comprehensive network of molecular interactions that is so complex and hard to find, that until now it could not be constructed. This discovery may lead to new strategies to diagnose and treat these incurable tumours.

The study was led by Antonio Iavarone, M.D., associate professor of neurology in the Herbert Irving Comprehensive Cancer Center, and Andrea Califano, Ph.D., director of the Columbia Initiative in Systems Biology. In an interview with Dr. Iavarone, he said that before this study little was known idea why glioblastoma is so aggressive. Two genes called C/EPB (CCAAT/enhancer binding protein) and Stat3 (Signal Transducers and Activator of Transcription). Both genes are transcription factors and they are so called 'control knobs' of regulation of genes involved in the development of GMB.

Dr. Iavarone said that when Stat3 and C/EPB simultaneously are activated, they are working together to turn on hundreds of other genes that transform brain cells into highly aggressive, migratory cells.

In about 60% of all patients suffering from glioblastoma both genes are active. This helps in the identification of poor-prognosis patient. When both factors were activated all patients in this study died within 140 weeks after the diagnosis. When these factors were not there, one half of the patients stayed alive. The possible therapeutic treatment for patients with gliobastoma according to Dr. Califano would be suppressing the Stat3 an C/EPB simultaneously by a combination of drugs. Unfortunately at the moment there's no satisfactory treatment.

In this study they have used lentivirus-mediated short hairpin RNA (shRNA) silencing to shut down both genes. Silencing of both genes in human glioblastoma cells, called combination therapy, leads to a complete block of their ability to form tumors when injected in a mouse. For the development of drugs that specifically aim at these genes the Columbia scientists have received a grant from the American Recovery and Reinvestment Act.
Two Genes Uncovered with a Systems Biology Approach
Biomedical researchers today are trying very hard to discover the several network of molecular interactions. Because without that knowledge it is difficult to think of possible solutions for the clusters of congestion found in networks.

Dr Califano said that in the post-genomic era due to the human genome project several genes inside every human cell have been discovered. It looks like a wonderfully comprehensive list of street names like in a city map. However, to operate the cell all those genes have to work together. At this moment how all those genes work together in a complex network is not known. Therefore a map of the cell is needed by the scientists.

A lot of laboratory work have been performed in order to reveal the network of genes in the cell. However, laboratory experiments alone have shown not to be successful in unravelling the possible interactions among our genes. Experimentation alone is also not enough to succeed in making a map of the network structures in different cells. It is estimated that a very small fraction of molecular interactions in any specific cell type is understood. And only 10 percent of all molecular interactions in a cell is understood.

Therefore, it is so special that the Columbia team, in which physicists and biologists have worked together, has for the first time assembled a cellular network for GMB cells. A combination of laboratory experiments, information theory and biological data available via the computer has been used.

By making a map of the network of genes in a cell it is possible to search for more information. A question could be: which genes are taking care of the most deadly features of GMB? This question has been answered in the laboratory of Dr Califano. There the scientist have found the factors that influence the working of the genes in the tumour. In brain cancer cells and in mice experiments performed in the laboratory of Dr Iavarone the importance of the two factors/genes and the accuracy of the network has been confirmed.
Discovery Accelerates Search for Better Treatments, Changes How Scientists Investigate Disease
The identification of C/EPB and Stat3 came as a complete surprise for Dr. Lavrone. Because these genes had never been implicated before in brain cancer. With the traditional approaches, the researchers couldn't find the role of these genes in relation with tumours.

From a therapeutic perspective, they can directly develop drugs against the ‘major players ' in stat of wasting time on the ‘minor actors'.

This new approach has the potential to change the way researchers think not just about cancer but also about many other diseases.

In the last decade, a huge amount of data have been generated by the human genome project and new high-throughput technologies that measure the activity of each gene inside a cell.

But , the Columbia scientist thought that the way cancer biologists evaluate this data was very biased. The researchers compare data from cancer cells and normal cells and focus on the genes with the greatest change in activity.

With this new network approach, scientist can extually say which genes cause the trouble by tracing their downstream effects back to the source, instead of focusing on the greatest change in activity of cancercells

Indeed, in the case of glioblastoma, the activity of the two master genes was virtually identical in cancer cells compared to normal cells. Yet, their combined effect turned out to be massive.
