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Characterization of Cancer Cell Lines

V1 Pediatric DepMap

MCLP Protein Analysis Dharia et al. Nature Genetics 2021
CCLE introduced Li et al. Cancer Cell 2017 178 pediatric lines with WES, CNA, RNA-seq,
Barretina et al. Nature 2012 Reverse-phase protein arrays, 230 CRISPR-cas9 LoF screens in 82 pediatric
CNA, mutations ;‘nicroarray drug proteins in >650 cell lines cancer cell lines
response, 947 cell lines RNA-seq in cancer cell lines . )
Klijn et al. Nature Metabolism in cancer cell lines
Biotechnology 2015 Li et al. Nature Medicine 2019
RNA-seq (+ fusions) %%tations 675 LC-MS profiling of 225 metabolites, 928 cell
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DepMap introduced
Tsherniak et al. Cell 2017

RNAI loss-of-function screens, 501 cell lines

CCLE proteomics

Nusinow et al. Cell 2020
Proteomes of 375 CCLE lines

Massive drug testing on cell lines
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lines Ghandi et al. Nature 2019
RNA-seq, whole exome seq, whole genome

seq, RPPA, bisulfite seq, microRNA
expression, histone modification profiling




Current Outlook of Childhood Cancers

Chase Center
Seats 18,604
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Cumulative Burden per Individual
10

>11,000 est. 2021 cases,1,200 est. 2021 deaths  Chronic health conditions (low and high

among children & adolescents grade) ~2x higher than community controls
~86% 5-year relative survival all cancers, children/adolescents
Siegel et al. CA CANCER J CLIN 2021 Bhakta et al. The Lancet 2017
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Previous Work — Mostly Adult or Broad Pediatrics
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Global computational alignment of tumor and cell
line transcriptional profiles
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A first-generation pediatric cancer dependency
map




Goal: to create a public resource for pediatric
cancer researchers to choose cell lines based on
transcriptomic similarity to primary tumor
samples
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Transcriptional fidelity enhances cancer cell line selection in pediatric

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

Cuyler Luck, Katharine Yu, Ross A. Okimoto, Marina Sirota
doi: https://doi.org/10.1101/2021.10.01.462682
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Data Overview

‘ *Treehouse

CHILDHOOD CANCER INITIATIVE

12,747 tumor samples
912 cell lines

All RNA-seq processed with Toil
pipeline

age_at dx<=18

Use CCLE annotationsr

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

:‘E.\ 2- . §
3 g = Stud
g N Study '% y
‘(—:1 o~ TARGET S . —* TARGET
g | - TCGA § - TCGA
% a THO > & - e~ THO3
~ ] o~ TH34 5 - TH34
g -~ TH40 8 - -o- TH40
i e ComBat 3 ~ Tonon
T e o ~o- THR24 5
s - T -2- -~ THR24
° r —_
: batch = study of origin ¢
R T T

standardized PC1 (39.7% explained var.) standardized PC1 (19.8% explained var.)
Acute myeloid leukemia Acute myeloid leukemia

Cell line expression
data

I

Median correlations between disease-
specific tumor samples and all cell lines

so—=m=" Calculate Spearman v
« Merge with cell

line data

correlation coefficients

€

Comsision provous (1] 2 s o N

» https://pecanexplorer.org UCgg



https://pecanexplorer.org/

Case Study: Ewing Sarcoma

Cell Line TCGA Code

GBM_ ————

LGG S B A-673- '—-*

SARC-
MESO - =
SKCM - = MHH-ES-1 - —*

THCA- —T = Cell Line TCGA Code
HNSC-

KIRC - RD-ES - '* ALL . LUSC
ov- B sica =G
BLCA- . BRCA MESO
ey SK-ES-1- CLL B mwm
MB - — e —— ————————————®e COAD/READ NB

BRCA1 TC-71- '* bLec ov
] o _
UCEC £ ESCA E5 Pasp
LUSC- .
T GBM E Prap
ESCA- o
e SK-N-MC - B rnsc B sarc
PAAD - o B e B sce
- LAML = skcm
COAD/READ SNU-201 - %D .
STAD- B cow | B
PRAD - Bl o THCA
LCML- T98G - Bl e UCEC
i L ———
NB =
LAML -
ALL- 42-MG-BA- T
MM - oo
scLc- ——
DLBC CCF-STTG1 - /_\/—\_’l
CLL-
01 02 03 04 05 0.6 02 03 04 05 0.6
Correlation Correlation



Case Study: Ewing Sarcoma
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Global Overview
Blood cancers
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Medulloblastoma data — bad or interesting?
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Inference of MB molecular subtypes
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WN'T, SHH, and Group 3 MB gene expression signatures
are enriched in DGE groups

Enrichment plot: CUSTOM_WNT_GROUP.grp Enrichment plot: CUSTOM_SHH_GROUP.grp Enrichment plot: CUSTOM_GROUP3.grp
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Impact of
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Conclusions

= Created an interactive public resource to guide cell line
selection for pediatric cancer researchers

- https://pecanexplorer.orqg

= Showed that molecular subtype can influence representation
by cell lines

- We add to the call for more WNT/Group 4 MB cell lines
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