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Project Title Genetic Mechanisms Underlying Cancer Treatment-

related Cardiomyopathy in Childhood Cancer Survivors
of Diverse Ancestry

Planned research population (eligibility criteria)
Childhood cancer survivors with existing genome-wide genetic (SNP, WGS, or WES) data.

Proposed specific aims
Aim 1: To comprehensively examine associations of both common and rare SNVs in cardiac structure,

function, and mechanics, and CM/HF risk among 5,000 survivors of diverse ancestries from SJLIFE.

Aim la: We will perform ancestry-specific GWASSs, trans-ancestry meta-analysis, and joint analyses of
CM/HF and echocardiographic parameters, in addition to admixture mapping to identify novel loci. Rare
variants will be examined separately. Significant findings will be replicated in ~9,000 independent survivors
from the Childhood Cancer Survivor Study and Children’s Oncology Group cohorts and assessed for
potential interactions with cancer treatments. Existing DNA methylation, RNA-seq and ATAC-seq data from
survivors, alongside colocalization and fine-mapping, will be used to identify/prioritize the likely causal
variants at each locus.


mailto:yadav.sapkota@stjude.org

Aim 1b: Our group has substantial experience in validating genetic variants associated with doxorubicin-
induced cardiotoxicity. We will use this expertise to functionally validate the top 10 genome-wide significant
hits with evidence of replication, using CRISPR/Cas9-based variant introduction/correction in survivor-
specific hiPSC-CMs and six well characterized biochemical and electrophysiological assays including RNA-
seq.

Aim 2: To functionally characterize allele-specific gene regulatory effects of the top 1,000 ranked noncoding
variants associated with CM/HF risk.

Aim 2a: We will perform an MPRA on the top 1,000 noncoding GWAS variants associated with diverse
cardiac outcomes from Aim 1 (irrespective of genome-wide significance) in hiPSC-CMs from eight survivors
of diverse ancestries to identify variants with significant allele-specific effects on gene regulatory activity.
Aim 2b: Significant gene regulatory variants identified via MPRA will be ranked for functional experimentation
using CRISPR/Cas9-based variant introduction/correction in survivor-specific hiPSC-CMs. We will implement
a polygenomic method for variant ranking that will combine MPRA results with RNA-seq and ATAC-seq data
from survivors. This integrative strategy will prioritize for functionally active gene regulatory variants with
strong allele-specific effects at transcription factor footprints that impact local chromatin accessibility and/or
gene expression in cardiomyocytes. We will investigate the top 10 ranked variants.
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Anticipated Sources of Statistical Support

CCSS Statistical Center No

Local Institutional Statistician Yes

If local, please provide the name(s) and contact information of the statistician(s) to be
involved.
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This Service is governed by and operated in accordance with US law. If you are located outside of the US,
you use this Service voluntarily and at your own risk. If you choose to submit personal data like your name
and email address, please note that your Information will be transferred to and processed in the United



States. By checking this box while using this Service, you acknowledge that the data protection and other
laws of other countries, such as the United States, may provide a less comprehensive or protective standard
of protection than those in your country, and consent to your Information being collected, processed and

transferred as set forth in the Privacy Policy and US law.



