
 

Open-analysis platform for pediatric brain
tumors provides robust data resource for
childhood cancer research
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Overview of the OpenPBTA Project.A, The Children’s Brain Tumor Network
and the Pacific Pediatric Neuro-Oncology Consortium collected tumor samples
from 943 patients. To date, 22 cell lines were created from tumor tissue, and
over 2000 specimens were sequenced (N = 1035 RNA-Seq, N = 940 WGS, and
N = 32 WXS or targeted panel). Data was harmonized by the Kids First Data
Resource Center using an Amazon S3 framework within CAVATICA. B,
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Stacked bar plot summary of the number of biospecimens per phase of therapy
per broad histology (Abbreviations: GNG = ganglioglioma, Other LGG = other
low-grade glioma, PA = pilocytic astrocytoma, PXA = pleomorphic
xanthoastrocytoma, SEGA = subependymal giant cell astrocytoma, DIPG =
diffuse intrinsic pontine glioma, DMG = diffuse midline glioma, Other HGG =
other high-grade glioma, ATRT = atypical teratoid rhabdoid tumor, MB =
medulloblastoma, Other ET = other embryonal tumor, EPN = ependymoma,
PNF = plexiform neurofibroma, DNET = dysembryoplastic neuroepithelial
tumor, CRANIO = craniopharyngioma, EWS = Ewing sarcoma, CPP = choroid
plexus papilloma). Only samples with available descriptors were included. C,
Overview of the open analysis and manuscript contribution model. In the
analysis GitHub repository, a contributor would propose an analysis that other
participants can comment on. Contributors would then implement the analysis
and file a request to add their changes to the analysis repository (“pull request”).
Pull requests underwent review for scientific rigor and correctness of
implementation. Pull requests were additionally checked to ensure that all
software dependencies were included and the code was not sensitive to
underlying data changes using container and continuous integration technologies.
Finally, a contributor would file a pull request documenting their methods and
results to the Manubot-powered manuscript repository. Pull requests in the
manuscript repository were also subject to review. D, A potential path for an
analytical pull request. Arrows indicate revisions to a pull request. Prior to
review, a pull request was tested for dependency installation and whether or not
the code would execute. Pull requests also required approval by organizers
and/or other contributors, who checked for scientific correctness. Panel A
created with BioRender.com. Credit: BioRxiv (2022). DOI:
10.1101/2022.09.13.507832

Researchers from Children's Hospital of Philadelphia (CHOP), the
Alex's Lemonade Stand Foundation Childhood Cancer Data Lab, the
Children's Brain Tumor Network (CBTN), the Pacific Pediatric Neuro-
Oncology Consortium (PNOC), and more than 20 additional institutions
have partnered to create a first-of-its-kind open-source, reproducible
analysis platform for pediatric brain tumors.
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With the help of thousands of genomically sequenced samples,
researchers have used this platform to identify initial findings about
genetic variants associated with poorer outcomes that could help guide
future diagnostic and therapeutic advances.

The details of the platform and those initial findings were published
online today by the journal Cell Genomics, after appearing on the bioRxiv
preprint server.

Pediatric brain tumors are collectively the leading cause of cancer-
related death in children in the United States. However, the severity of
pediatric brain tumors varies wildly, with some having an almost
universally fatal prognosis while others have relatively strong long-term
survival rates, though all brain tumors negatively impact these children
and their families to at least some degree.

Limited access to tissue samples and patient-derived cell lines has been a
significant barrier to understanding the differences between pediatric
brain tumors at a molecular level. That long sought-after data could lead
to better diagnostic techniques and potential targeted therapies that could
treat these deadly tumors.

In 2011, CBTN and PNOC began extracting and preparing what has now
become nearly 6,000 tumor samples with over 68,000 sub-samples.
More than 1,000 of these tumors were sequenced to form the initial
release of the Pediatric Brain Tumor Atlas (PTBA) in 2018, and data
were made available without embargo so that researchers could study
what variants might be driving certain types of brain tumors.

With the help of the Alex's Lemonade Stand Foundation Childhood
Cancer Data Lab, the team of researchers was able to build an open-
source version of this atlas, the Open Pediatric Brain Tumor Atlas
(OpenPBTA), to analyze these data.
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OpenPBTA is accessible to anyone conducting research who is looking
for new therapeutic targets or finding new ways to translate research into
clinical practice. At the time of this study, OpenPBTA contained
genomic and clinical data from more than 1,000 pediatric brain tumors
and 22 patient-derived cell lines from the CBTN and PNOC.

The OpenPBTA provides an open, real-time framework to genomically
characterize pediatric brain tumors. It is the first large-scale,
collaborative, open analysis of genomic data and provides a cloud-based
resource for researchers looking for more comprehensive data on
pediatric brain tumors.

"While there have been many proponents of an open-source model for
scientific research, nothing like this existed for pediatric cancer," said Jo
Lynne Rokita, Ph.D., a Supervisory Bioinformatics Scientist leading
OpenPBTA at the Center for Data-Driven Discovery (D3B) at CHOP
and one of the study's corresponding authors. "We designed OpenPBTA
so that anyone could access the data, contribute to its analysis, and/or use
it in their own research."

"Collaboration is key to accelerating new cure discovery. OpenPBTA
made it possible for experts across the globe to come together and gain a
deeper understanding of the leading cause of cancer-related death in
children and young adults," said Jay Scott, Co-Executive Director of
Alex's Lemonade Stand Foundation.

Jaclyn N. Taroni, Ph.D., another corresponding author on the study and
Director of Alex's Lemonade Stand Foundation Childhood Cancer Data
Lab, said, "With our successful launch of OpenPBTA, we're hoping the 
research community adapts this model to other pediatric cancers."

OpenPBTA is already providing researchers with more insight into
potential drivers of pediatric brain tumors. In this study, researchers
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found that the loss of the tumor suppressor gene TP53 is a significant
marker for poor overall survival in fast-growing brain and spinal cord
tumors called ependymomas and certain diffuse midline gliomas, and
dysregulation of the gene was also implicated in hypermutant high-grade
gliomas.

"Solving pediatric brain tumors cannot be accomplished by any one
institution. The OpenPBTA model of shared, real-time collaboration
supported by PNOC and CBTN has not only empowered new
discoveries, but also innovative ways of performing the required science
on behalf of accelerated, collaborative innovation for children affected
by brain tumors," said Sabine Mueller MD, Ph.D., MAS, Professor of
Neurology, Neurosurgery and Pediatrics at the University of California,
San Francisco, and the Lead of PNOC and executive co-chair of CBTN.

  More information: Joshua A. Shapiro et al, OpenPBTA: An Open
Pediatric Brain Tumor Atlas, bioRxiv (2022). DOI:
10.1101/2022.09.13.507832 

Joshua A. Shapiro et al, OpenPBTA: The Open Pediatric Brain Tumor
Atlas, Cell Genomics (2023). DOI: 10.1016/j.xgen.2023.100340 , 
www.sciencedirect.com/science/ … 2666979X23001155?via%3Dihub
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