Cell Reports

Large-Scale Profiling of Kinase Dependencies in
Cancer Cell Lines

Graphical Abstract Authors

Cancer Cell Lines

James Campbell, Colm J. Ryan,
Rachel Brough, ..., Sandra J. Strauss,
Alan Ashworth, Christopher J. Lord

Kinase
Dependency Profiles

Correspondence

alan.ashworth@ucsf.edu (A.A.),
chris.lord@icr.ac.uk (C.J.L.)

Kihome siR
screening of 117

In Brief

Campbell et al. use parallel siRNA
* screens to identify the kinase
e

ERBB3 SPHK2  PRKD3 2 PE? dependencies of 117 cancer cell lines
® ° from ten cancer types. They use this
¢ N A .
éRBBi IAK2 — 81 ceeee ﬂ - resource to |c!ent|fy kl.n.ase dependencies
N g < : associated with specific cancer types or
w driver genes and show that the
PIK3CD PIK3CA PG ' . integration of protein interaction
« WT Amp networks facilitates the interpretation of
PIP5K1A ERRB2 p
L . these dependencies.
Kinase Dependency Driver Gene
Networks Dependencies

Highlights
e Kinome-wide (714 gene) siRNA screens in 117 cell lines from

ten cancer histotypes
e Integrating genotype data reveals cancer driver gene

dependencies
e Integrating protein interaction data aids the interpretation of

genetic dependencies
e lIdentified dependencies enable prediction of mutant cell line

responses to drugs

P Campbell et al., 2016, Cell Reports 74, 2490-2501
(W) cossvari March 15, 2016 ©2016 The Authors Ce“
http://dx.doi.org/10.1016/j.celrep.2016.02.023


mailto:alan.ashworth@ucsf.edu
mailto:chris.lord@icr.ac.uk
http://dx.doi.org/10.1016/j.celrep.2016.02.023
http://crossmark.crossref.org/dialog/?doi=10.1016/j.celrep.2016.02.023&domain=pdf

OPEN

ACCESS
CellPress

Cell Reports

Large-Scale Profiling of Kinase Dependencies

in Cancer Cell Lines

James Campbell,’-° Colm J. Ryan,%° Rachel Brough,! llirjana Bajrami,’ Helen N. Pemberton,’ Irene Y. Chong, -3

Sara Costa-Cabral,” Jessica Frankum,! Aditi Gulati,’ Harriet Holme,"* Rowan Miller,'* Sophie Postel-Vinay,'-5
Rumana Rafiq,” Wenbin Wei,! Chris T. Williamson,' David A. Quigley,® Joe Tym,” Bissan Al-Lazikani,” Timothy Fenton,*
Rachael Natrajan,® Sandra J. Strauss,* Alan Ashworth,'-'%-* and Christopher J. Lord"-*

1The Breast Cancer Now Research Centre and CRUK Gene Function Laboratory, The Institute of Cancer Research, London SW3 6JB, UK

2Systems Biology Ireland, University College Dublin, Dublin 4, Ireland
3Royal Marsden Hospital, London SW3 6JJ, UK

4UCL Cancer Institute, University College London, London WC1E 6DD, UK

5Gustave Roussy Cancer Campus, 94805 Villejuif, France

SUCSF Helen Diller Family Comprehensive Cancer Centre, San Francisco, CA 94158, USA
7Cancer Research UK Cancer Therapeutics Unit, The Institute of Cancer Research, Sutton SM2 5NG, UK
8Functional Genomics Laboratory, The Breast Cancer Now Research Centre, The Institute of Cancer Research, London SW3 6JB, UK

9Co-first author

10Present address: UCSF Helen Diller Family Comprehensive Cancer Centre, San Francisco, CA 94158, USA
*Correspondence: alan.ashworth@ucsf.edu (A.A.), chris.lord@icr.ac.uk (C.J.L.)

http://dx.doi.org/10.1016/j.celrep.2016.02.023

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

SUMMARY

One approach to identifying cancer-specific vulnera-
bilities and therapeutic targets is to profile genetic
dependencies in cancer cell lines. Here, we describe
data from a series of siRNA screens that identify the
kinase genetic dependencies in 117 cancer cell lines
from ten cancer types. By integrating the siRNA
screen data with molecular profiling data, including
exome sequencing data, we show how vulnerabil-
ities/genetic dependencies that are associated with
mutations in specific cancer driver genes can be iden-
tified. By integrating additional data sets into this anal-
ysis, including protein-protein interaction data, we
also demonstrate that the genetic dependencies
associated with many cancer driver genes form dense
connections on functional interaction networks. We
demonstrate the utility of this resource by using it to
predict the drug sensitivity of genetically or histologi-
cally defined subsets of tumor cell lines, including an
increased sensitivity of osteosarcoma cell lines to
FGFR inhibitors and SMAD4 mutant tumor cells to
mitotic inhibitors.

INTRODUCTION

The phenotypic and genetic changes that occur during tumori-
genesis alter the set of genes upon which cells are dependent.
The best known example of this phenomenon of “genetic de-
pendency” is oncogene addiction where tumor cells become
dependent upon the activity of a single oncogene, which
when inhibited leads to cancer cell death. Alternatively, tumor
cells can become addicted to the activity of genes other than
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oncogenes, effects known as non-oncogene addictions (Luo
et al., 2009), induced essential effects (Tischler et al., 2008),
or synthetic lethal interactions (Kaelin, 2005). From a clinical
perspective, identifying genetic dependencies in tumor cells
could illuminate vulnerabilities that might be translated into
therapeutic approaches to treat the disease. Examples of this
approach include the development of drugs that target onco-
gene addiction effects, such as imatinib in the case of ABL
addiction, and therapeutic approaches that exploit synthetic
lethal effects, such as PARP inhibitors for BRCA-deficient
cancers (Lord et al., 2015).

A number of groups have used high-throughput screening ap-
proaches such as RNAi or small molecule sensitivity screens to
systematically identify genetic dependencies in tumor cell lines
(Barretina et al., 2012; Brough et al., 2011; Cowley et al., 2014;
Garnett et al., 2012; Koh et al., 2012). A particular focus has
been in dissecting genetic dependencies that involve kinases
(Brough et al., 2011; Grueneberg et al., 2008), as these enzymes
play key roles in a number of oncogenic processes (Greenman
et al.,, 2007) and are pharmacologically tractable (Sakharkar
and Sakharkar, 2007; Workman and Al-Lazikani, 2013; Zhang
et al., 2009). Previously, we used high-throughput short inter-
fering (si)RNA screening to identify the kinase dependencies in
a panel of 20 breast cancer derived cell lines (Brough et al.,
2011). Here, we describe as a resource an expansion of this
approach, namely parallel siRNA screens targeting 714 genes
in 117 genetically and histologically diverse tumor cell lines.
Building on our previous work (Brough et al., 2011), we extend
our analytical approach to describe how this data set may be
used as a hypothesis-generating tool for identifying candidate
therapeutic targets associated with specific tumor histotypes
or mutations in cancer driver genes. We also illustrate how, by
integrating this functional data with orthogonal data sources
such as protein-protein interaction data sets, these genetic de-
pendencies might be dissected mechanistically.
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