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● Learning from patient responses is 
powerful but limited

● We don’t have comprehensive training 
data at the appropriate scale

● If we had this, we’d have a clear roadmap 
for future targets and know which cancer 
indications have been overlooked for 
current therapeutics

● As a result of TCGA, every researcher now 
has a genetic map of cancer

● We think a “functional TCGA” is now 
needed - the Dependency Map



The Cancer Dependency Map

• Discovery of TARGETS for therapeutic 
development

• Discovery of PREDICTORS of patient response

• Create and share foundational data to EMPOWER 
THE SCIENTIFIC COMMUNITY

Cell line/organoid models for all tumors

Genetic dependencies 
and drug sensitivities

Molecular and 
genetic information

Map of Cancer Dependencies



Deep genomic characterization

>2200 existing cancer models at Broad

An encyclopedia of patient models to begin to capture 
common cancer variation (cell lines, organoids, neurospheres)

● HCMI Cancer Model Development Center: over 
400 patient cell models to supplement over 
1,800 historically derived cell lines
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• Drug repurposing has 
enormous potential, but has 
historically relied on 
serendipity

Systematically test all cell lines 
against all drugs developed for 
any disease

Steven Corsello, Todd Golub

• Launched, phase 1-3, preclinical 
compounds

broadinstitute.org/repurposing





Corsello et al, Nat Cancer 2020



We can only target 5% of human genes with 
drugs. How to complete the Cancer 

Dependency Map?



Identify genetic vulnerabilities using genome-wide 
experiments
• 922 CRISPR/Cas9 (+501 RNAi) viability screens 

complete; 100-200 / yr

• Discoveries driving new therapeutics efforts:

• PRMT5 methyltransferase dependency in MTAP/CDKN2A 
deleted cancers (Kryukov et al, Science 2016, Mavrakis et 
al, Science 2016);

• ADAR deaminase dependency enhances checkpoint 
immunotherapy (Gannon et al, Nat Comm 2018, Ishizuka et 
al, Nature 2018);

• WRN helicase dependency in microsatellite unstable 
tumors (Chan et al 2019, Behan et al, 2019)

Dave Root, Bill Hahn, Aviad Tsherniak, Paquita Vasquez, Sasha Pantel



DepMap Milestones 
and Trajectory
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Major publications of last year (20+ papers in total)



The DepMap Portal

To enable any researcher, 
regardless of technical expertise, 
to perform the kinds of analysis 
the DepMap team carries out.

● Which genes are essential in 
a subset of models?

● Which genes are 
preferentially essential within 
a given tumor type?

● What features predict 
sensitivity to drugs?



The DepMap Portal

To enable any researcher, 
regardless of technical expertise, 
to perform the kinds of analysis 
the DepMap team carries out.

● Which genes are essential in 
a subset of models?

● Which genes are 
preferentially essential within 
a given tumor type?
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Aim 1: Functionality for cancer biologists and translational researchers

Specifically target use cases 
around: 

● target discovery
● mechanism of action studies
● tumor- and genotype-specific 

functionality
● alignment of patient tumors 

with models.

Harmonized data used by analyses within the portal



High level views call out insights in the available data

We present overviews for genetic 
and chemical perturbations, which 
can be drilled into for more detail.

Each overview consists of a 
collection of visualizations 
designed to answer specific 
questions.



Aligning tumor samples and cell lines

Ghandi et al., 2019

Multi-omics profiling 
Cell Lines Tumors

● Which tumor samples are most similar to a given cell 

line?

● Which cell lines are the best models for a tumor type 

of interest?

● Which tumor types are not well represented in the 

cell line data?

1240 cell lines

A Warren et al
https://doi.org/10.1101/2020.03.25.008342



Visualization of alignment of cell lines and tumors
Alignment does not use disease type labels



Visualization of alignment of cell lines and tumors
Variance within subtypes can be explored as well



Aims 2&3
Growing DepMap Portal for the global community

The functionality proposed 
focuses on use cases where we 
provide guidance.

We also want to enable 
open-ended exploration and uses 
we have not anticipated.



Aim 2: Expanded visualization and APIs

Further development of tools for 
exploratory visualizations. 

In addition,  development of APIs 
to lower the barrier for 
computationalists to use data in 
the portal.



Aim 3: Outreach to educate and enable the community

The creation of a moderated 
community forum to build a community 
around dependency data.

Creation of training materials

User interviews to iteratively improve 
usability and functionality.



Questions for the future

● To what extent should the DepMap
portal be a place to browse and
analyze cancer model data?

● What additional resources should be
integrated within, vs the portal point
out to?




