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Over the past several years, the Pediatric Low Grade Astrocytoma (PLGA) Research Program at 
Dana-Farber Cancer Institute has greatly expanded to tackle a wider range of scientific priorities, 
including the potential causes of PLGAs.  Mark Kieran, MD, PhD, and Charles Stiles, PhD, who 
co-direct the PLGA Research Program, now lead a team comprised of a dozen principal 
investigators working on children’s brain tumor research, thus enhancing the program’s reach. 
Another driving force that fuels the program’s growth is Dana-Farber’s PLGA tissue bank.  This 
unrivaled resource makes sophisticated genetic analysis possible, enabling the personalization of 
medicine to provide the best treatment available.  The importance of support from Lauren’s First 
and Goal Foundation cannot be overstated.  This report captures some of the recent and ongoing 
efforts to identify therapeutic targets for novel drugs, progress that helps improve treatment 
options for children with PLGAs.  As you will read, investigators are making major strides to 
tailor therapies to best treat each child’s tumor.  At the same time, Dana-Farber researchers are 
finding it increasingly clear that while abnormalities in a patient’s genome account for some 
PLGAs, additional explanations are necessary for other types of the disease.  Your tremendous 
partnership over the years is helping to make the important work featured in this report possible, 
and we hope that you will consider increasing your support with a gift of $50,000 to support the 
PLGA Research Program at Dana-Farber in the coming year. 

EXECUTIVE SUMMARY 

 

Earlier investigations led by Dr. Stiles and Levi Garraway, MD, PhD, indicated that mutations to 
the gene BRAF were present in approximately half of PLGAs.  While BRAF mutations are the 
most common genetic anomaly identified thus far, researchers know that more work is needed to 
characterize the biology of PLGAs and other pediatric low grade gliomas.  Keith Ligon, MD, 
PhD, and Rameen Beroukhim MD, PhD, recently completed one of the largest genomic analyses 
of pediatric low-grade glioma samples ever studied.  Earlier efforts had been impeded by a lack 
of frozen tumor tissue samples; to overcome this barrier, Dr. Ligon pioneered a novel technique 
for extracting DNA from samples stored using a different approach. 

FIRST-OF-KIND INVESTIGATION REVEALS NEW CONNECTION 

 
Dr. Ligon’s results, published in the journal Proceedings of the National Academy of Sciences in 
May 2013, revealed several significantly recurrent genetic alterations in diffuse astrocytomas. 
These changes were different from the previously studied BRAF mutation.  Dr. Ligon’s findings 
diverged from earlier reports by indicating a more powerful role than previously thought for one 
mutation—the presence of excess copies of DNA coding for a regulatory protein called MYBL1. 
Although MYBL1 is from a family of proteins that have been implicated in the progression of 
other cancer types, Dr. Ligon’s work is the first to show a connection between pediatric low 
grade gliomas and this particular alteration.  Further testing with the development of animal 
models is underway to explore the role of mutant MYBL1 as a driver cancer gene. 



Indirectly targeting an elusive driver of tumor progression 
TRANSLATING FINDINGS INTO TREATMENTS 

Dr. Stiles and his colleagues have been investigating the Olig2 protein since their 2009 study 
identified its novel role in the early development of brain cells.  The protein switches on 
expression of specific genes within the cell, and is active in cells that are thought to give rise to 
PLGAs.  This has made Olig2 a promising target for therapeutic intervention. 
 
However, directly targeting Olig2 has proven challenging.  Dr. Stiles and his team have 
identified a means of indirectly preventing the protein’s activation by blocking the necessary 
interaction with another class of proteins.  Targeting this type of activating protein is an 
established method for drug development in other cancers.  Over the past year, efforts have been 
directed at identifying exactly which proteins are responsible for activating Olig2, thus allowing 
for the development of specific inhibitors against them.  The efficacy of these inhibitors will then 
be tested on PLGA cells in the laboratory. 
 
Dr. Stiles’ work stands to make a significant contribution to PLGA treatment because targeting 
the specificity of Olig2 expression would minimize side effects to healthy cells. 
 
The promise of using drugs for new purposes 
Many critical cellular functions are controlled by long chains of signals that activate one another. 
A mutation at any of the points within the chain may influence the final outcome of the 
sequence, sometimes driving cancer cells to develop.  Dana-Farber chemical biologist Nathanael 
Gray, PhD, investigates ways of using small molecules to interrupt signaling abnormalities, thus 
blocking cancer progression. 
 
One of Dr. Gray’s current investigations involves molecules that are already in preclinical or 
clinical development as treatments for other types of cancer to determine their potential as 
treatments for PLGAs.  His studies have identified two promising drugs in phase I and phase II 
clinical trials to treat melanoma and solid tumors.  Before these investigational drugs can be 
repurposed for the treatment of PLGAs, they must have the ability to cross the blood-brain 
barrier, which restricts movement of molecules between the bloodstream and fluid surrounding 
the brain.  Notably, both drug candidates have shown a high ability to pass this barrier and 
penetrate the brain. 
 
In a separate study, Dr. Gray is building on research led by Drs. Stiles and Garraway that 
indicated the prevalence of BRAF mutations in many different PLGAs.  Some of these PLGAs 
have been found to be inherently resistant to BRAF-targeted therapies.  Dr. Gray and his team 
are using medicinal chemistry techniques to optimize the potency and efficacy of novel therapies 
aimed at these resistant tumors. 
 
Clinical trials provide patients with new options for treatment 
Dana-Farber’s clinical trials program for pediatric patients continues to expand.  Working as part 
of two nationwide consortia, Dr. Kieran recently finished one study of everolimus and has nearly 
completed a second, both for pediatric patients with low-grade gliomas that progressed after 
treatment with chemotherapy and/or radiation.  Everolimus targets the action of the mTOR 
pathway, which can activate cancer-driving signals when mutated.  Preliminary results are 



promising and indicate that tumor growth can be arrested and even reversed in a significant 
percentage of patients. 
 
Another mutation currently targeted through clinical trials at Dana-Farber is a specific aberration 
in the gene BRAF.  When abnormally activated, the gene can produce signals causing 
inappropriate cell proliferation and tumor formation.  In May 2013, the drug dabrafenib was 
approved as a treatment for types of melanoma that harbor this mutation.  Following this success, 
Dr. Kieran began investigating dabrafenib as a possible treatment for pediatric patients with 
PLGAs and other diseases that harbor the BRAF mutation.  The first phase of the trial will take 
place at 10 sites in North America and Europe. 
 
Dr. Kieran is also preparing to lead another international clinical trial testing a compound called 
MEK162, which prevents the action of an enzyme that induces cellular proliferation.  This 
therapy is intended for patients with a different structural mutation in BRAF that does not 
respond to dabrafenib.  Dr. Kieran has also begun planning combination therapies to increase 
efficacy of MEK162 treatment. 
 

Exploring how cells control growth 
LOOKING FOR ANSWERS BEYOND THE GENOME 

Cancer-driving mutations typically fall into one of two categories—those that are inherited 
through families, and those that are spontaneously acquired by cells.  Research led by Dr. 
Beroukhim focuses on identifying acquired mutations and explaining how they work in order to 
guide clinical trials to target those biological mechanisms.  He and his team employ a variety of 
genetic analysis tools, generating vast amounts of information.  As such, a major part of Dr. 
Beroukhim’s work is developing computational techniques to effectively organize data and 
reveal useful insights.  Using one such method, Dr. Beroukhim found that grade II astrocytomas 
have a surprisingly low number of mutations.  This discovery has prompted investigation into 
other factors that may be driving tumor progression. 
 
Dr. Beroukhim is actively investigating possible explanations.  He is studying a special program 
that cells use to control how certain proteins are produced without making changes to their 
genomic sequence.  Knowing that an overabundance or dearth of certain proteins can drive 
cancer, Dr. Beroukhim is currently identifying which of these non-genomic changes may 
influence the growth of PLGAs.  Understanding how this program is corrupted in cancers, and 
the subsequent modifications in cellular function, may identify new prospects for therapeutic 
intervention against PLGAs. 
 
Novel test yields surprising insights about cell-to-cell interaction 
Researchers know that different subtypes of pediatric brain tumors typically grow only in certain 
regions of the brain, but they have not yet been able to explain why.  To answer this important 
question, Rosalind Segal, MD, PhD, began testing her hypothesis that the network of supportive 
cells around a tumor, called the microenvironment, is responsible for making a region of the 
brain more or less likely to harbor particular tumor types. 
 
Over the past year, Dr. Segal designed a novel test to validate this idea.  Dr. Segal utilized brain 
tissue derived from young mice to develop a novel growth surface that includes different regions 



of the rodent brain.  Using the test, Dr. Segal observed human tumor cells for selective growth on 
this surface, which would implicate the microenvironment in tumor localization.  Dr. Segal first 
utilized her method to test pontine high-grade tumors, which grew exclusively on the brain stem 
as expected.  Next, she tested PLGAs, which are normally found in the cerebellum.  However, 
most PLGA cells did not show a preference for that region.  Dr. Segal and her team are now 
investigating alternative explanations; for example, that the cells from which PLGA originates 
have unique molecular traits.  Ultimately, Dr. Segal aims to identify novel targets for 
intervention against tumor progression. 
 
In addition, Dr. Segal is repurposing the test that she developed into a method for preclinical 
drug evaluation.  Her method is an effective alternative to traditional testing because it 
significantly reduces the time necessary to determine efficacy.  Dr. Segal is now working with 
Dr. Gray to evaluate drugs identified by his team as promising candidates for PLGA 
therapeutics. 
 

The remarkable work described in this report is possible, in large part, because of the generous 
support from donors like Lauren’s First and Goal Foundation.  Your commitment and trust 
continue to help investigators studying PLGAs to better understand the mechanisms of tumor 
growth, paving the way for the safest and most effective treatments.  Thanks to your steadfast 
generosity, Dana-Farber stands at the forefront of research into PLGAs.  As we continue to make 
discoveries that move us closer to a better understanding of PLGAs, we are grateful for your 
steadfast support.  On behalf of the entire Program, and especially the young patients and family 
members who will ultimately benefit from your investment, thank you again for all that you do 
in the fight against PLGA! 

THE POWER OF YOUR PHILANTHROPY 


