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New Computer Program Can Help Uncover
Hidden Genomic Alterations that Drive Cancers
Tested on large tumor genomics database, REVEALER method allows
researchers to connect genomics to cell function

To better characterize the functional context of genomic

variations in cancer, researchers developed a new computer

algorithm called REVEALER.

Cancer is rarely the result of a single mutation in a

single gene. Rather, tumors arise from the complex

interplay between any number of mutually exclusive

abnormal changes in the genome, the combinations

of which can be unique to each individual patient.

To better characterize the functional context of

genomic variations in cancer, researchers at

University of California San Diego School of

Medicine and the Broad Institute developed a new

computer algorithm they call REVEALER.

This tool, described in a paper published April 18 in

Nature Biotechnology, is designed to help

researchers identify groups of genetic variations

that together associate with a particular way cancer

cells get activated, or how they respond to certain

treatments. REVEALER is available for free to the

global scientific community via the bioinformatics software portal GenePattern.org.

“This computational analysis method effectively uncovers the functional context of genomic

alterations, such as gene mutations, amplifications, or deletions, that drive tumor formation,”

said senior author Pablo Tamayo, PhD, professor and co-director of the UC San Diego Moores

Cancer Center Genomics and Computational Biology Shared Resource.
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Tamayo and team tested REVEALER using The Cancer Genome Atlas (TCGA), the National

Institutes of Health’s database of genomic information from more than 500 human tumors

representing many cancer types. REVEALER revealed gene alterations associated with the

activation of several cellular processes known to play a role in tumor development and

response to certain drugs. Some of these gene mutations were already known, but others were

new. For example, the researchers discovered new activating genomic abnormalities for beta-

catenin, a cancer-promoting protein, and for the oxidative stress response that some cancers

hijack to increase their viability.

REVEALER is a powerful approach but requires as input high-quality genomic data and a

significant number of cancer samples, which can be a challenge, Tamayo says. But REVEALER

is more sensitive at detecting similarities between different types of genomic features and less

dependent on simplifying statistical assumptions, compared to other methods, he says.

“This study demonstrates the potential of combining functional profiling of cells with the

characterizations of cancer genomes via next generation sequencing,” said co-senior author Jill

P. Mesirov, PhD, professor and associate vice chancellor for computational health sciences at

UC San Diego School of Medicine.

Study co-authors include Jong Wook Kim, Joseph Rosenbluh, Yashaswi Shrestha, David J.

Konieczkowski, Cory M. Johannessen, Andrew Aguirre, Francisca Vazquez, Eliezer M. Van

Allen, Diane D. Shao, David A. Barbie, Broad Institute and Dana-Farber Cancer Institute; Olga B.

Botvinnik, Broad Institute and UC San Diego; Omar Abudayyeh, Peter S. Hammerman, Travis I.

Zack, Broad Institute, Dana-Barber Cancer Institute and Harvard University; Chet Birger, Daniel

DiCara, Arthur Liberzon, Mahmoud Ghandi, Barbara A. Weir, Aviad Tsherniak, Michael Noble,

Gad Getz, Jesse S. Boehm, Broad Institute; Mohamed E. Abazeed, Broad Institute and

Cleveland Clinic; Amir Reza Alizad-Rahvar, Masoud Ardakani, University of Alberta; Gabriela

Alexe, Broad Institute, Dana-Farber Cancer Institute, Boston Children’s Hospital and Boston

University; Heidi Greulich, Levi A. Garraway, William C. Hahn, Broad Institute, Dana-Farber

Cancer Institute and Brigham and Women’s Hospital; Rameen Beroukhim, Broad Institute,

Dana-Farber Cancer Institute, Brigham and Women’s Hospital and Harvard University; Chiara

Romualdi, and Gabriele Sales, University of Padova.

This research was funded, in part, by the National Cancer Institute at the National Institutes of

Health (grants R01CA154480, R01CA121941, U01CA176058, R01CA109467 and U01CA184898-

02).
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