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Gene Sequencing Project Identifies Potential
Drug Targets in Common Childhood Brain Tumor
The Associated Press
Researchers studying the genetic roots of the most common malignant childhood
brain tumor have discovered missteps in three of the four subtypes of the cancer
that involve genes already targeted for drug development.
To view the multimedia assets associated with this release, please click: http://www.
multivu.com/mnr/52994-st-jude-childrens-research-hospital-gene-sequencingproject The most significant gene alterations are linked to subtypes of
medulloblastoma that currently have the best and worst prognosis. They were
among 41 genes associated for the first time to medulloblastoma by the St. Jude
Children's Research Hospital - Washington University Pediatric Cancer Genome
Project.
"This study provides new direction for understanding what drives these tumors and
uncovers totally unexpected new drug targets. There are drugs already in
development against these targets aimed at treating adult cancers and other
diseases," said Richard Gilbertson, M.D., Ph.D., St. Jude Comprehensive Cancer
Center director. Gilbertson and Jinghui Zhang, Ph.D., an associate member of the St.
Jude Department of Computational Biology, are the study's corresponding authors.
The work appears in the June 20 advance online issue of the scientific journal
Nature.
The results mark progress toward more targeted therapies against medulloblastoma
and other cancers. While better use of existing drugs and improved supportive care
have helped push long-term survival rates for childhood cancer to about 80 percent,
drug development efforts have largely stalled for more than two decades,
particularly against pediatric brain tumors.
"This study is a great example of the way whole-genome sequencing of cancer
patients allows us to dig deep into the biology of certain tumors and catch a
glimpse of their Achilles heel," said co-author Richard K. Wilson, Ph.D., director of
The Genome Institute at Washington University School of Medicine in St. Louis.
"These results help us better understand the disease and, as a result, we will be
able to more effectively diagnose and treat these kids." This study involved
sequencing the complete normal and cancer genomes of 37 young patients with
medulloblastoma, making it the largest such effort to date involving the cancer.
Researchers then checked tumors from an additional 56 patients for the same
alterations. The genome is the complete set of instructions needed for human life. It
is carried in the DNA found in nearly every cell.
The findings are part of the Pediatric Cancer Genome Project, which launched in
2010 as a three-year effort to decipher the complete normal and tumor genomes of
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600 young cancer patients with some of the most challenging tumors. The endeavor
has already yielded important clues into the origin, spread and treatment response
in childhood cancers of the blood, brain, eye and nervous system.
Medulloblastoma is diagnosed in about 400 U.S. children and adolescents annually.
Their outcome varies widely based on the subtype they have. While nearly all
patients with the wingless (WNT) subtype survive, just 60 percent of those with
subtype 3 medulloblastoma are alive three years after diagnosis. WNT
medulloblastoma is named for the pathway disrupted in the tumor subtype.
This study found a high percentage of patients with WNT-subtype medulloblastoma
had mutations in the DDX3X gene. The investigators found evidence that mutated
DDX3X is required to sustain the brain cells where WNT subtype tumors develop.
The research also found evidence linking alterations in other genes, including CDH1
and PIK3CA, to the development and spread of the WNT subtype. "It is particularly
exciting that these genes, or the pathways in which they work, are already the
focus of drug development efforts. This opens up the possibility of using these
drugs to treat medulloblastoma in new ways," said Giles Robinson, M.D., St. Jude
Department of Oncology research associate and one of the study's first authors.
Investigators demonstrated that subtype three and four medulloblastoma often had
alterations in genes that impact cell maturation. The genes carry instructions for
proteins that add or remove the chemical group methyl to the H3K27 protein.
H3K27 is part of the chromatin structure that packages DNA to fit inside cells. That
packaging helps determine if genes are switched on or off. The addition of methyl to
H3K27 permits less specialized cells to keep dividing and blocks activity of genes
that would prompt cells to stop dividing, differentiate and take on more specialized
roles.
Some subgroup 3 and 4 tumors were characterized by a gain in EZH2, which adds
methyl to H3K27. EZH2 is also associated with adult cancers and the focus of
ongoing drug development. St. Jude has begun screening those and other
compounds for evidence of effectiveness against medulloblastoma.
In other subtype 3 and 4 tumors a different gene, KDM6A, was inactivated by
mutations. KDM6A works to remove methyl groups from H3K27, thus eliminating
this gene's function could keep cells in an immature dividing state. The results
suggest the genes possibly work together to promote medulloblastoma
development.
The EZH2 and KDM6A alterations were found only in the subgroup three and four
tumors, which also had higher levels of H3K27 methylation than other
medulloblastoma subtypes. "With this research we have 'lifted the lid' on the most
aggressive and challenging form of medulloblastoma, subtype 3, which was really a
black box in terms of our understanding, and revealed a major driver of the
disease," Gilbertson said.
The findings add to mounting evidence from the Pediatric Cancer Genome Project
that epigenetic changes play a pivotal role in fueling childhood cancer. Epigenetic
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mechanisms can serve as on-off switches, altering gene activity without changing
the makeup of the gene. Such changes can lead to the unlimited cell growth of
cancer.
The study's other first authors are Matthew Parker and Tanya Kranenburg, both of
St. Jude. The other authors are Charles Lu, Xiang Chen, Li Ding, Timothy Phoenix,
Erin Hedlund, Lei Wei, Xiaoyan Zhu, Suzanne Baker, Robert Huether, Richard
Kriwacki, Radhika Thiruvenkatam, Gang Wu, Michael Rusch, Jared Becksfort, Xin
Hong, Pankaj Gupta, Jing Ma, John Easton, Bhavin Vadodaria, Arzu Onar-Thomas,
Tong Lin, Shaoyu Li, Stanley Pounds, Steven Paugh, David Zhao, Daisuke Kawauchi,
Martine Roussel, David Finkelstein, David Ellison, Amar Gajjar and James Downing,
all of St. Jude; Nader Chalhoub, Natasha Curley and Jianmin Wang, all formerly of St.
Jude; Ching Lau, Texas Children's Cancer and Hematology Centers, Houston; Eric
Bouffet, Hospital for Sick Children, Toronto; Tim Hassall, Royal Children's Hospital,
Australia; Sridharan Gururangan, Duke University, Durham, N.C.; Richard Cohn,
University of New South Wales, Australia; Robert Fulton, Lucinda Fulton, David
Dooling, Kerri Ochoa and Elaine Mardis, all of Washington University.
This research was funded in part by the Pediatric Cancer Genome Project, including
Kay Jewelers, a lead project sponsor; the National Institutes of Health
(R01CA129541, P01CA96832, P30CA021765); the Collaborative Ependymoma
Research Network; Musicians against Childhood Cancer; the Noyes Brain Tumour
Foundation and ALSAC.
St. Jude Children's Research Hospital Since opening 50 years ago, St.
Jude Children's Research Hospital has changed the way the world treats childhood
cancer and other life-threatening diseases. No family ever pays St. Jude for the care
their child receives and, for every child treated here, thousands more have been
saved worldwide through St.
Jude discoveries. The hospital has played a pivotal role in pushing U.S. pediatric
cancer survival rates from 20 to 80 percent overall, and is the first and only
National Cancer Institute-designated Comprehensive Cancer Center devoted solely
to children. It is also a leader in the research and treatment of blood disorders and
infectious diseases in children. St. Jude was founded by the late entertainer Danny
Thomas, who believed that no child should die in the dawn of life. To learn more,
visit www.stjude.org. Follow us on Twitter @StJudeResearch.
Washington University School of Medicine Washington University School of
Medicine's 2,100 employed and volunteer faculty physicians also are the medical
staff of Barnes-Jewish and St. Louis Children's hospitals.
The School of Medicine is one of the leading medical research, teaching and patient
care institutions in the nation, currently ranked sixth in the nation by U.S. News &
World Report. Through its affiliations with Barnes-Jewish and St. Louis Children's
hospitals, the School of Medicine is linked to BJC HealthCare.
SOURCE St. Jude Children's Research Hospital -0- 06/20/2012 /CONTACT: St. Jude
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Media Relations Contacts: Summer Freeman , (desk) +1-901-595-3061, (cell)
+1-901-297-9861, summer.freeman@stjude.org, or Carrie Strehlau, (desk)
+1-901-595-2295, (cell) +1-901-297-9875, carrie.strehlau@stjude.org; or
Washington University Media Relations Contact: Caroline Arbanas, (cell)
+1-314-445-4172, (desk) +1-314-286-0109, arbanasc@wustl.edu /Web Site:
http://www.stjude.org CO: St. Jude Children's Research Hospital; Washington
University School of Medicine ST: Tennessee IN: HEA MTC SU: CHI BFA PDT TRI PRN
-- MM26671 -- 0000 06/20/2012 17:00:00 EDT http://www.prnewswire.c
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