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Transcriptional fidelity 
enhances cancer cell line 
selection in pediatric 
cancers
Cuyler Luck, Kat Yu, Ross A Okimoto, Marina Sirota



Characterization of  Cancer Cell Lines

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

CCLE introduced
Barretina et al. Nature 2012

CNA, mutations, microarray, drug 
response, 947 cell lines

Massive drug testing on cell lines
Garnett & Edelman et al. Nature 2012
CNA, mutations, microarray, drug response, 639 cell 

lines

RNA-seq in cancer cell lines
Klijn et al. Nature 

Biotechnology 2015
RNA-seq (+ fusions), mutations, 675 

cell lines

MCLP Protein Analysis
Li et al. Cancer Cell 2017
Reverse-phase protein arrays, 230 

proteins in >650 cell lines

DepMap introduced
Tsherniak et al. Cell 2017

RNAi loss-of-function screens, 501 cell lines

Metabolism in cancer cell lines
Li et al. Nature Medicine 2019

LC-MS profiling of 225 metabolites, 928 cell 
lines

Next-generation CCLE update
Ghandi et al. Nature 2019

RNA-seq, whole exome seq, whole genome 
seq, RPPA, bisulfite seq, microRNA 

expression, histone modification profiling

CCLE proteomics
Nusinow et al. Cell 2020

Proteomes of 375 CCLE lines

V1 Pediatric DepMap
Dharia et al. Nature Genetics 2021
178 pediatric lines with WES, CNA, RNA-seq, 

CRISPR-cas9 LoF screens in 82 pediatric 
cancer cell lines
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Current Outlook of  Childhood Cancers

>11,000 est. 2021 cases, >1,200 est. 2021 deaths
among children & adolescents

~86% 5-year relative survival all cancers, children/adolescents

Chase Center
Seats 18,604 

Siegel et al. CA CANCER J CLIN 2021

Chronic health conditions (low and high 
grade) ~2x higher than community controls

Bhakta et al. The Lancet 2017
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Previous Work – Mostly Adult or Broad Pediatrics
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Goal: to create a public resource for pediatric 
cancer researchers to choose cell lines based on 

transcriptomic similarity to primary tumor 
samples

https://comphealth.ucsf.edu/app/pecan

https://comphealth.ucsf.edu/app/pecan
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Data Overview

12,747 tumor samples

912 cell lines

All RNA-seq processed with Toil 
pipeline

age_at_dx <= 18
Use CCLE annotations 
file for cell line disease 

information

1,655 tumor samples 
spanning 12 tumor types

799 cell lines spanning 29 
TCGA codes

Integrate data for 
correlation analysis
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Data Analysis
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Merge with cell 
line data

Cell line expression 
data

Calculate Spearman 

correlation coefficients
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https://pecanexplorer.org

https://pecanexplorer.org/
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Case Study: Ewing Sarcoma
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Case Study: Ewing Sarcoma
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Global Overview
Blood cancers

Sarcomas w/ well defined best matches

CNS cancers

Ambiguous best matches
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Medulloblastoma data – bad or interesting?
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Inference of  MB molecular subtypes

rDNA heterochromatin assembly

spliceosomal snRNP assembly
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chromatin remodeling
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gene silencing

ribonucleoprotein complex assembly

megakaryocyte differentiation

gene silencing by RNA
chromatin remodeling at centromere

chromatin assembly
heterochromatin assembly

telomere organization

CENP−A containing nucleosome assemblychromatin organization involved in regulation of transcription
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immune response−regulating cell surface receptor signaling pathway

positive regulation of leukocyte activation
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Hooper et al. PLoS ONE 2014
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WNT, SHH, and Group 3 MB gene expression signatures 
are enriched in DGE groups

Group 4: no significant enrichment
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Impact of  MB subtype on correlations with MB lines

Wilcoxon, p = 2.2e−06

0.2

0.3

0.4

0.5

0.6

SHH/Group3−like WNT−like
PC

co
r

PC
SHH/Group3−like

WNT−like

0.2

0.3

0.4

0.5

0.6

D283 Med D341 Med Daoy ONS−76
source_sample_ID

co
r

PC
SHH/Group3−like

WNT−like

All Wilcoxon FDR p < 0.05



15

Conclusions
§ Created an interactive public resource to guide cell line 

selection for pediatric cancer researchers
- https://pecanexplorer.org

§ Showed that molecular subtype can influence representation 
by cell lines
- We add to the call for more WNT/Group 4 MB cell lines

https://pecanexplorer.org/
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Thank you!

Sirota Lab Okimoto Lab
Kat Yu
Boris Oskotsky
Tomiko Oskotsky

Jiwon Kim
Nehal Gupta
Rovika Ponce
Eric Lin


