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Case 11 — Anaplastic Medulloblastoma (Part 1)

Clinical Presentation

= Young male (<10y)

= presented with headache with nausea and
vomiting for 3 weeks

= Unstable gait, episodes of fainting

= MRIrevealed 5.5 cm ill-defined posterior fossa
mass

= Neuro-Pathology: Anaplastic Medulloblastoma

Molecular Profiling

= DNA methylation Central Nervous System
(CNS) classification: Sonic Hedgehog(SHH)
Medulloblastoma subgroup

= Tumor DNA: somatic TP53 missense mutation

= No pathogenic germline variant 2017

= No fusion gene
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Case 11 — Anaplastic Medulloblastoma (Part 2)

Copy Number Variation

log2 ratio of adjusted means

chr1 chr2 chr3 chr5 chré chr7 chr9 chri1 chri2 chr15 chr17 chri9  chr22

- enrolled on COG trial ACNS0332, randomized to vincristine only arm during radiation.

[ NATIONAL CANCER INSTITUTE cancer.gov/CCDI #data4childhoodcancer



Ehe New ork Eimes

Scientists Are Just Beginning to
Understand Mysterious DNA Circles
Common in Cancer Cells

For years, researchers weren't exactly sure what to make of these
extra loops of genetic material . That’s quickly changing.
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Eunhee Yi et al., Extrachromosomal DNA amplifications in
cancer, Nature Reviews Genetics, 2022
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Intra-Tumoral Heterogeneity of ecDNA Copy Number
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Paul Mischel, Cancer May be Driven by DNA Outside of Chromosomes, The Scientist, April 1, 2021
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Enhancer Rewiring Might Support Cancerous Growth

Chromosomal DNA
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Paul Mischel, Cancer May be Driven by DNA Outside of Chromosomes, The Scientist, April 1, 2021
Andrew Morton et al., Functional Enhancers Shape Extrachromosomal Oncogene Amplifications, Cell 2019
Chapman et al., Circular extrachromosomal DNA promotes tumor heterogeneity in high-risk medulloblastoma, Nature

Genetics 2023
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Case 11 — Anaplastic Medulloblastoma Contains Two Distinct
ecDNA Variants

log2 ratio of adjusted means
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Case 11 — Anaplastic Medulloblastoma Contains Two Distinct
ecDNA Variants

Medulloblastoma
tumor cells with
hundreds of circular
DNA pieces.

Green: ecDNA variant 1 Red: ecDNA variant 2
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ecDNA Associates with Poor Outcome in Medulloblastoma
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Circular ecDNA Promotes Tumor Heterogeneity in
Medulloblastoma

Va

Whole-genome sequencing

e
D

ecDNA in 18%

v

Worse survival

Survival

.

of patients Time
Tumor heterogeneity Enhancer rewiring
y 4 iy ‘
/'// b\“\‘.
@ @ @ ( Q )
(“»‘;\("\ ] NS ; /;/’
.\\\\\ : 1)}“{//

Single-cell FISH imaging and
multi-omic sequencing reveal
intra-tumoral heterogeneity.

Enhancer rewiring in
medulloblastoma ecDNA
affects cell proliferation.

J

Owen Chapman

Chapman et al., Circular extrachromosomal DNA promotes tumor heterogeneity in high-risk medulloblastoma, Nature Genetics 2023
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ecDNA Amplifications in Cancer

ecDNA frequency across primary cancers
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Kim et al., Nature Genetics 2020: 3,212 patients with 31 tumor types
(TCGA/ PCAWG) Bailey et al., Nature 2024: 14,778 patients with 39 tumor
types (100,000 Genomes Project) Yi et al., Extrachromosomal DNA
amplifications in cancer, Nature Reviews Genetics 2022
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Grobner et al., The landscape of
genomic alterations across childhood
cancers, Nature, 2018

#data4childhoodcancer

13



ecDNA in Childhood Cancers (Part 1)

Key Questions:

Pediatric Brain @ St Jude & . . ]
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ecDNA in Childhood Cancers (Part 2)

Overall fraction of ecDNA+ tumors: 9% vs. 14-17% in adult cancers
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ecDNA Amplifies Known and Putative Oncogenes (Part 1)
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Chapman, Sridhar et al., Extrachromosomal DNA associates with poor survival across a broad spectrum of childhood
solid tumors, medRxiv 2025
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ecDNA Amplifies Known and Putative Oncogenes (Part 2)
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ecDNA Oncogene Amplifications Have Increased Copy
Number
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ecDNA and Prognostic Relevance (Childhood Cancers)
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ecDNA and Prognostic Relevance (Neuroblastoma)

Neuroblastoma (n=175)
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Frequent Molecular Evolution of ecDNA During Disease
Progression (Part 1)

a Pattern Example
Conservation PT_3VCS1PPF (EPN)
OMYC Ofb”\/\_.
Recombination SJHGG019 (HGG)
L ,WMYC
chr8
Loss PT_00G007DM (ETMR)
OC‘J 9MC
chr19
Gain PT_CXT81GRM (MBL)
OMYC
Circularization PT_MDWPRDBT (HGG)

Chapman, Sridhar et al., Extrachromosomal DNA associates with poor survival across a broad spectrum of childhood solid tumors, medRxiv 2025
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Frequent Molecular Evolution of ecDNA During Disease

Progression (Part 2)

Chapman, Sridhar et al., Extrachromosomal DNA associates with poor survival across a broad spectrum of childhood solid tumors, medRxiv 2025
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Childhood Cancer Catalog of ecDNA

https://ccdi-ecdna.org/
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Childhood Cancer Catalog of ecDNA (https://ccdi-ecdna.org)

= Childhood Cancer Catalog of Circular Extrachromosomal DNA (ecDNA)
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Data Availability In the Portal

Users Can Access

m) NATIONAL CANCER INSTITUTE

Patient-level metadata (cancer type,
diagnosis age, survival status)

Biosample information (tumor history,
extent of resection)

Processed genomic data (ecDNA
classification, gene amplification
frequencies)

Precomputed visualizations and summary
statistics

Users Cannot Access ¥

Raw sequencing data
Personally identifiable information
Live patient updates or clinical records

Other restricted items as specified in the
Data Use Agreements (DUA) with upstream
databases

cancer.gov/CCDI #data4childhoodcancer 25



REST API Features

Childhood Cancer Catalog of Circular
Extrachromosomal DNA AP| 2 @

spiischemas|

CCDI Federation AP| @2 &=

e apischemas/

Documentation for the CCDI Federation API

Documentation for the Childhood Cancer Catalog of Circular Exirachromesemal DNA API

Subject subiects witnin the CCDI federated ecosystem. ~
patients patentwitin the cztaog 2 | /ccoi-rederation-api/subject v
‘m /api/patients/ v ‘ |IEEIN /ccui-rederation-api/suvject{organization){namespace} {nane} v
‘m /api/patients/{patient_id}/ v ‘ O ‘m Jccdi-federation-api/subject/by/{Field}/count/ ~ ‘
P | API ‘m Jccdi-federation-api/subject/summary/ ~ ‘
biosamples siosamples vithin the cataloa ~ arta
‘m Sample samples within the CCDI federated ecosystem. ~
/api/biosamples/ v ‘ CCDI Fed ti
@ = ‘m Jccdi-federation-api/sanple/ ~ ‘
‘m Japi/biosamples/{biosample_id}/ ~ ‘ API
‘m ‘m Jecdi-federation-api/sanple/{organization}/ {nanespace}/ {name}/ ~ ‘
/api/bi (bi . ia}/aat; - ~ ‘
1 1 /cedi-federation-api/sample/by/{field}/count/ v ‘
o S S (Implemented in Django (=
/api/biosamples/{biosample_id}/aazip/ Downiosd the Ampicon Architact output { 2ip) for he tiosample
R EST fra meWOrk) ‘m Jccdi-federation-api/sanple/summary/ ~ ‘
amplicons ‘Ampiicons within the catalog ~
File Fies vithin the CODI federated ecosystem. ~
‘m /api/amplicons/ v ‘
‘m /ccdi-federation-api/file/ &7 ‘
‘m /api/anplicons/download-plot/ ~ ‘
‘m Jccdi-federation-api/file/{organization}/{namespace}/{nane}/ ~ ‘
amplified-genes Genes ampiified on ampiicons within the catalog ~ ‘m Jccdi-Federation-api/file/by/{ Field}/count/ ~ ‘

‘m Japi/amplified-genes/ v ‘
‘m /api/amplified-genes/{id}/ v ‘

‘ =T /ccdi-federation-api/File/summary/ v ‘

Metadata List and deserive provided metadata fieids. ~
gene-annotate-patient s ‘ A /ccdi-federation-api/metadata/ fields/File/ v ‘
‘ /api/gene-annotate-patient/ v ‘ ‘ ST /ccui-federation-api/metadata/ fields/sanple/ ~ ‘

The Portal API provides a data schema that mirrors
the structure presented in the GUI

The CCDI Federation API provides harmonized
data compliant with the standard schema
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Therapeutic Strategies Targeted
Against ecDNA
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Therapeutic Strategies Targeted Against ecDNA

Enhancing Impairing
Replication DNA Damage
Stress

Promoting ( /- Pa Inhibiting

Expulsion Into A )] ecDNA Hub
Micronucei /7 / Formation

Activating Modulating
cGAS/STING Nucleotide
Signaling Metabolism
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Enhancing Replication Stress in ecDNA-Driven Tumors
pan-FGFR inhibitor infigratinib

Resistance

Transcription-replication

conflict Pervasive
\ / transcription
DNA replication —_—

M&

Synthetic lethality to CHK1i in ecDNA*-oncogene-amplified tumor cells is synergistic with
targeted therapy resulting in enhanced cytotoxicity.

Cell death

Tang et al., Enhancing transcription-replication conflict targets ecDNA-positive cancers, Nature 2024
Jaworski et al., ecDNA replication is disorganized and vulnerable to replication stress, Nucleid Acid Research 2025
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Pediatric High-Grade Glioma with PDGFRA Amplifications
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Targeting of Pediatric High-Grade Glioma with PDGFRA

Amplifications

Cancer Cell

Effective targeting of PDGFRA-altered high-grade
glioma with avapritinib

Mayr et al. Cancer Cell 2025

p=0.027
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Join Us at Our Next Event

2025 CCDI Symposium: Collaborate. Innovate. Transform.

October 6-7, 2025

Learn more and register:

https://events.cancer.gov/nci/ccdisymposium
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https://events.cancer.gov/nci/ccdisymposium

How You Can Engage with CCDI

Learn about CCDI and subscribe to our monthly newsletter:
cancer.gov/CCDI

Access CCDI data and resources:
ccdi.cancer.gov

Questions? Email us at:
NCIChildhoodCancerDatalnitiative@mail.nih.gov
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Thank you for attending!
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