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The Cancer Genome Atlas Identifies Distinct Subtypes of Deadly Brain Cancer That May Lead to New 
Treatment Strategies 

The most common form of malignant brain cancer in adults, glioblastoma multiforme (GBM), is not a single disease but 
appears to be four distinct molecular subtypes, according to a study by The Cancer Genome Atlas (TCGA) Research 
Network. The researchers of this study also found that response to aggressive chemotherapy and radiation differed by 
subtype. Patients with one subtype treated with this strategy appeared to succumb to their disease at a rate approximately 
50 percent slower than patients treated with less aggressive therapy. This effect was seen to a lesser degree in two of the 
subtypes and not at all in the fourth subtype.

Although the findings do not affect current clinical practice, the researchers said the results may lead to more personalized 
approaches to treating groups of GBM patients based on their genomic alterations. The study, published Jan. 19, 2010 in 
Cancer Cell, provides a solid framework for investigation of targeted therapies that may improve the near uniformly fatal 
prognosis of this cancer. The research team for TCGA is a collaborative effort funded by the National Cancer Institute 
(NCI) and the National Human Genome Research Institute (NHGRI), both parts of the National Institutes of Health.

"TCGA is mobilizing the entire cancer community to find new strategies in detecting and treating cancer faster," said NIH 
Director Francis Collins, M.D., Ph.D. "These findings are just a hint of what we expect to result from the comprehensive 
data generated by TCGA over the next few years."

GBM is a very fast-growing type of tumor. In recent years, 3 of every 100,000 Americans have been diagnosed with GBM, 
representing the highest incidence rate among malignant brain tumors. Most patients with GBM die of the disease within 
approximately 14 months of diagnosis. 

"These new findings offer critical insights into stratifying patients based on the unique molecular characteristics of their 
disease," said John E. Niederhuber, M.D., NCI director. "As we learn more and more about the genetic underpinnings of 
cancer, we hope to achieve a similar level of molecular understanding for all cancers and eventually to generate recipes of 
highly targeted therapies uniquely suited to the individual patient."

The TCGA researchers expanded on previous studies, which had established gene expression profiling as a means to 
identify distinct subgroups of GBM.

"We discovered a bundle of events that unequivocally occur almost exclusively within a subtype," said lead author D. Neil 
Hayes, M.D., University of North Carolina at Chapel Hill. "These are critical events in the history of the tumor's 
development and spread, and evidence is increasing that they may relate to the initial formation of the tumors."

TCGA researchers reported that the nature of these events indicate that the underlying pathology of each subtype may 
begin from different types of cells. This may provide a better understanding of which cell types undergo changes that 
ultimately drive initial cancer formation. This finding has potential clinical significance since determining the types of cells 
that form GBM is critical for establishing effective treatment regimens. Because the response to aggressive chemotherapy 
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and radiation differed by subtype, some classes of drugs would be expected to work for some tumor subtypes and not 
others.

"The ability to differentiate GBM tumors based on their altered genetic code lays the groundwork for more effective 
treatment strategies to combat this deadly cancer," said Eric D. Green, M.D., Ph.D., NHGRI director. "These findings 
demonstrate the power of using a cancer's genome to unravel the molecular changes that occur in the various cancer 
types targeted by TCGA. I’m optimistic that this type of knowledge will someday lead to improved personalized therapies 
and care for cancer patients."

The new findings build on TCGA's detailed view of GBM genomic changes reported in Nature in October 2008. TCGA, 
launched in 2006, is a comprehensive and coordinated effort to accelerate understanding of the molecular basis of cancer 
through the application of genome analysis technologies, including large-scale genome sequencing.

TCGA data are being made rapidly available to the research community through a database, 
http://cancergenome.nih.gov/dataportal. The database provides direct access to most analytic datasets, with other data, 
such as patient treatment records, available to qualified researchers through an NIH review and approval process.

The TCGA Research Network consists of more than 150 researchers at dozens of institutions across the nation. A full list 
of participants is available at http://cancergenome.nih.gov/wwd/program.

More details about The Cancer Genome Atlas, including Quick Facts, Q&A, graphics, glossary, a brief guide to genomics 
and a media library of available images can be found at http://cancergenome.nih.gov.

NCI leads the National Cancer Program and the NIH effort to dramatically reduce the burden of cancer and improve the 
lives of cancer patients and their families, through research into prevention and cancer biology, the development of new 
interventions, and the training and mentoring of new researchers. For more information about cancer, please visit the NCI 
Web site at http://www.cancer.gov or call NCI's Cancer Information Service at 1-800-4-CANCER (1-800-422-6237).

NHGRI supports the development of resources and technology that will accelerate genome research and its application to 
human health. Additional information about NHGRI can be found at its Web site, http://www.genome.gov. 

The National Institutes of Health (NIH) — The Nation's Medical Research Agency — includes 27 Institutes and Centers 
and is a component of the U.S. Department of Health and Human Services. It is the primary federal agency for conducting 
and supporting basic, clinical and translational medical research, and it investigates the causes, treatments, and cures for 
both common and rare diseases. For more information about NIH and its programs, visit www.nih.gov.
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