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,L Genomic Analysis in Research & Clinic

Research Hospital

Molecular Profiling ..« Prognostic Markers\-..-.w‘}_
' it Markers predictive of drug ..
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Markers predictive of ¢
adverse events
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2 Map the Genetic Drivers in Tumor Genome by
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Variant Enrichment Analysis
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Of the 142 statistically significant driver genes:

78 (55%) absent in three adult pan-cancer studies

* Kandoth et al Nature (2013)
* Lawrence et al Nature (2013)
» Zack et al Nature Genetics (2013)

62% are Structural/Copy Number Variations (SVs/CNVs) |
ozadditional
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Ma et al, Nature 2018



2

St.Jude Children’s’
Research Hospital

Define Genetic Basis by Age of Onset
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Pan- neuroblastoma Study of "'700 Patlents
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Brady et al, Nat. Comm. 2020



2 Define Genetic Basis by Following the Cluster
o Pattern of Expression/Methylation Data

The genomic landscape of pediatric acute Approaches
lymphoblastic leukemia (n=2754) 1. Perform clustering using RNA-seq
g -| B-ALL transcriptional subtypes % T expression of methylation data.
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Brady et al, Nat. Gen. 2022 Finding cures. Saving children.
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EA Germline Predisposition in Pediatric Cancer
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A 27 40 Analyzed the germline genomes of 1,120 patients
l Pathogenic mutations identified in 8.5% of the patients
50% of the mutation carriers have family history
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J. Zhang et al, NEJM 2015



Germline Variant Classification by PeCanPIE
St Jude Children's Pediatric Cancer Variant Pathogenicity Information Exchange

Research Hospital
https: //platform stjude. cIoud/tooIs[pecan pie
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A) PROCESS B) ALL WES C) GIAB WGS

B mtert S —————— 1 Used for JCO 2018, Lancet Oncology
- 2015, Cancer Discovery 2021
1 Used for clinical and research

VCF

- Cloud upload.
- Variant normalization.

. . i 117,081
Disease Gene Filtering
- Filter to variants in disease-related genes

- Subset of genes clinically reportable in cancer
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Formal Classification Category Evidence & Reference e A Likely Pathogenic
H ESTED:
- Review based on ACMG guidelines PVS1 - Very Strong % PVS1 null variant ift, ical +1 or 2 splice =t e
- Visualize results. sites, initiation codon, single or multiexon deletion) in a gene The algorithm provided the following reason
where LOF is a known mechanism of disease. for the calculated classification:

1 Very strong (PVS1) AND
1 moderate (PM1-PM8)

PM2 - Moderate ¥ Absent from controls (or at extremely low frequency if
recessive) in Exome Sequencing Project, 1000 Genomes
Project, or Exome Aggregation Consortium ¥ = automatically assigned by the classifier

Edmonson et al, Genome Research 2019


https://platform.stjude.cloud/tools/pecan_pie

2 Tumor WGS Mutational Signature for
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2 Tumor Allelic-Specific Expression (ASE) for
il  Germline Variant Classification

TP53 A161T in a ganglioneuroblastoma patient.
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B Data Sharing & Visualization on St Jude Cloud

St.Jude Children’s

https://www.stiude.cloud/
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J\_ St. Jude Cloud

Advancing Cures Through Data and Discovery

~2,500 Clinical Samples are available for Research
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Data from a variety of High-quality genomic Genomic and clinical data
> 1.2 Petabytes of Raw Data from >11,000 patients H%P

> 394 requests (125 institutions) across 25 countries
for raw genomic data access

vivors disease.
» 3,000 registered users for cloud-based analysis

> 2,500 unique users per week for public access


https://www.stjude.cloud/
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