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Today’s Speakers

Logan G. Spector, Ph.D., University of Minnesota

• Professor, Division Director, Division of Pediatric 

Epidemiology & Clinical Research

• Faculty, Department of Pediatrics and Brain Tumor 

Program

• Suzanne Holmes Hodder Chair in Pediatric Cancer 

Research, Children's Cancer Research Fund

Yi Xing, Ph.D., Children’s Hospital of Philadelphia

• Associate Chief Scientific Officer for Omics, Technology & 

Engineering

• Executive Director, Department of Biomedical and Health 

Informatics

• Director, Center for Computational and Genomic Medicine 
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Agenda

1. The Emerging Genetic Architecture of 

B-Cell Acute Lymphoblastic Leukemia 

in African-American Children

▪ Q&A

2. Illuminating Dark Antigens for 

Childhood Cancer Immunotherapy

▪ Q&A

cancer.gov/CCDI #data4childhoodcancer
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Marcotte, Spector, Mendes-de-Almeida, and Nelson, 2021
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De Smith and Spector, 2024
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Germline Mutations in Predisposition Genes in Pediatric Cancer

Zhang et al, 2015
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History of GWAS in ALL
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Themes in the Genetic Architecture of ALL

▪ Rare, high penetrance variation < 10% of patients

▪ Several moderately rare germline variants with OR’s of 2-5 

in genes of somatic interest (e.g. PAX5, ETV6)

▪ High common-SNP heritability (~24%) 

▪ Strong per-allele OR’s

▪ Most SNPs involved in lymphocyte development

▪ Most SNPs replicate transethnically with similar effect sizes 

despite differing allele frequencies

▪ Many variants have differing associations with molecularly-

defined subtypes

▪ Population-specific variants have also emerged

cancer.gov/CCDI #data4childhoodcancer
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Effect sizes for lead SNPs in each of the 

16 known loci
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▪ Markedly lower risk in both sub-Saharan Africa 

and African diaspora

▪ Lower risk robust to control for SES and 

perinatal risk factors

▪ Burden of putative risk factors for ALL mostly fall 

more heavily on AA children

▪ Blood cell parameters differ widely in AA and 

have known genetic influences (e.g. Duffy 

allele)

cancer.gov/CCDI #data4childhoodcancer



20cancer.gov/CCDI #data4childhoodcancer



21cancer.gov/CCDI #data4childhoodcancer



22

History of GWAS in ALL
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ADMIRAL GWAS
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ADMIRAL GWAS

cancer.gov/CCDI #data4childhoodcancer



25

ADMIRAL Polygenic Risk Scores(s)
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Effect Allele Frequency of Novel Loci in 1000 Genomes
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Correlation of OR of Known Loci in Jeon et al 
with ADMIRAL
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ORs in 3 GWAS and Effect Allele Frequencies in 
1000 Genomes
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Functional Evidence from Luciferase Reporter Assays 
(A), Statistical Replication (B), and 3D Genome Data (B)

cancer.gov/CCDI #data4childhoodcancer
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Novel Alleles and Overall Survival for 
B-ALL in ADMIRAL

Hazard ratio (HR) adjusted for sex, genetic ancestry, and trial treatment risk stratification

cancer.gov/CCDI #data4childhoodcancer
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ADMIRAL Conclusions

▪ Known transethnic variants replicate in AA children

▪ Remarkably similar magnitudes of association

▪ PRS less in AA children due to lower allele freqs

▪ Partial explanation for lower risk in AA

▪ Novel loci fit profile

▪ Low allele frequency (<10%)Spelling out all acronyms during the first 

instance

▪ Large OR’s

▪ African-ancestry specific

▪ High evidence of function

▪ Novel variants appear associated with survival

cancer.gov/CCDI #data4childhoodcancer
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Q&A
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Targeting Tumor Antigens for Cancer Immunotherapies

Pan et al., Trends Pharmacol Sci, 2021
cancer.gov/CCDI #data4childhoodcancer
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Immunotherapy & Tumor Antigen Discovery

Schumacher & Schreiber, Science, 2015

First-generation tumor antigen discovery 

tools

• Focus on somatic mutations

• Use RNA-seq and/or MS proteomics to 

confirm expression

Limitations

• Ignore other sources of transcriptomic and 

proteomic alterations in cancer cells (e.g., 

alternative splicing, RNA editing, fusion 

transcripts)
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RNA Dysregulation in Cancer

Pan et al., Trends Pharmacol Sci, 2021
cancer.gov/CCDI #data4childhoodcancer



39

RNA Dysregulation May Create Tumor Antigens

cancer.gov/CCDI #data4childhoodcancer
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IRIS: Discovery of Splicing-Derived Immunotherapy Targets 
Using Short-Read RNA-seq Data

Isoform peptides from RNA splicing for 

Immunotherapy target Screening

Targets for TCR-T/CAR-T

rMATS (Shen et al., PNAS, 2014)

DARTS (Zhang et al., Nature 

Methods, 2019)

IRIS (Yang et al., bioRxiv, 2019)

IRIS 2.0 (Yang et al., PNAS, 2023)

cancer.gov/CCDI #data4childhoodcancer
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Anthony Wang, M.D.
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Cancer-Specific Alternative Splicing Creates Tumor Antigens

2023 2024

2024 2025

cancer.gov/CCDI #data4childhoodcancer
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Traditional RNA Sequencing
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Long-Read Sequencing: Seeing the Whole Picture

• Pacific Biosciences (PacBio)

• Oxford Nanopore Technologies (ONT)

• Generate reads > 10 kb

• Directly sequence entire transcript molecules
Logsdon et al., Nat. Rev. Genet. 2020
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Robust and Low-Cost Technologies for Long-Read RNA-seq

Gao et al. 

Science Advances (2023)

Wang et al.

Nature Communications (2023)

cancer.gov/CCDI #data4childhoodcancer
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Short-read transcriptome Long-read transcriptome
High-definition 

long-read transcriptome

cancer.gov/CCDI #data4childhoodcancer
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IRIS-long: Isoform peptides from RNA dysregulation for 
Immunotherapy target Screening – by long-read RNA-seq

Yang Xu

Matt Mouck

Lingyu Guan

Manuscript in preparation



48

IRIS-long Predicts an MT1 Isoform as a Melanoma-Specific Antigen 

Antoni Ribas 

(UCLA)

Unpublished/Confidential
cancer.gov/CCDI #data4childhoodcancer
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ATLAS-seq: Aptamer-Based T Lymphocyte 
Activity Screening and Sequencing

Siwei Luo Amber Notaro Lan Lin
Luo et al., Nat. Commun, 2025
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MT1 Isoform Specific TCR Kills Melanoma Cells

cancer.gov/CCDI #data4childhoodcancer
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Pediatric High-Grade Gliomas 
Are Aggressive Brain and Spinal Cord Tumors

Ocasio, 2023
cancer.gov/CCDI #data4childhoodcancer
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Long-Read RNA-seq of pHGG Subtypes and Diverse Normal Tissues

Total Reads: 823M

Jessica Foster (CHOP)
cancer.gov/CCDI #data4childhoodcancer
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pHGG Samples Are Transcriptionally Distinct from Normal Tissues 

cancer.gov/CCDI #data4childhoodcancer
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IRIS-long Identifies and Prioritizes pHGG CAR-T and TCR-T Targets

cancer.gov/CCDI #data4childhoodcancer
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IRIS-long Recaptures B7-H3: A CAR-T Target in Clinical Trials

cancer.gov/CCDI #data4childhoodcancer
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PGT1 Tumor-Specific Alternative Splicing Generates 
an A*02:01 Compatible Antigen

A*02:01 Epitope

cancer.gov/CCDI #data4childhoodcancer



57

PGT2 Tumor-Specific Gene Expression Generates 
Multiple A*02:01 Compatible Antigens

cancer.gov/CCDI #data4childhoodcancer
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Long-Read RNA-seq Based Analysis of Immunopeptidomes

1,238 Samples

160.4 Million Mass Spectra

cancer.gov/CCDI #data4childhoodcancer
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PGT2 A*02:01 Epitope Is Expressed Across Multiple Cancers

A*02:01 peptide of PGT2 in A*02:01-positive immunopeptidomes

Two experimental mass spectra matched to the A*02:01 peptide of PGT2

cancer.gov/CCDI #data4childhoodcancer
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Multiomic and Big Data Strategies to 
Discover Immunotherapy Targets

Pan et al., Trends Pharmacol Sci, 2021
cancer.gov/CCDI #data4childhoodcancer
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Advanced Personalized Therapeutics and Precision Surgery Program for 
Childhood Cancers

Theodore 

Laetsch, M.D.

Marilyn Li, 

M.D., M.S.

Phillip Jay 

Storm, M.D.

Adam Resnick, 

Ph.D.

Yi Xing, Ph.D.
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Q&A
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Join Us For Our Upcoming Events!

Molecular Targeted Therapies Reveal Glioma Cell Plasticity Linked to Immune 

Evasion in BRAF-Mutant Brain Tumors

Tuesday, April 14 at 1:00–2:00 p.m. ET

CCDI Pediatric, Adolescent, and Young Adult Rare Cancer Study

Monday, April 27 at 12:00–1:00 p.m. ET

Learn more and register at events.cancer.gov/ccdi/webinar

cancer.gov/CCDI #data4childhoodcancer
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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:

NCIChildhoodCancerDataInitiative@mail.nih.gov

cancer.gov/CCDI #data4childhoodcancer
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Thank you for attending!
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