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Compound Management at Broad 
provides a consolidated, QC'd 
source for chemical ma�er, and 
prepares custom plated chemical 
libraries for the CMap. 
Coumpounds are selected from 
NIH’s Clinical Collection, 
MLPCN and novel chemistry from 
Chemical Biology’s DOS library.

�e RNAi platform generates lentiviral 
shRNA constructs that knock down target 
transcript expression and lentiviral cDNAs of 
open reading frames that cause gain-of 
function of selected genes. Genes chosen for 
genetic perturbation are derived from known 
targets of drugs, well-studied pathways and 
canonical disease genes nominated by the 
community including GWAS, TCGA and 
1000 genomes project.

A panel of normal, cancer and 
primary cells provides diverse 
biological contexts to investigate 
the transcriptional e�ects of 
cellular perturbation. Ten (10) 
additional cell lines will be 
pro�led in 2012. 

�e L1000 assay enables rapid 
quanti�cation of gene expression levels for 
1,000 transcripts per sample in 384-well 
format. It is a cost-e�ective and scalable 
platform to generate large amounts of 
transcriptional data. 

�e CMap data pipeline streamlines data 
normalization, annotation and generation of the 
inferred gene expression values to provide 
whole-genome expression data for each sample.
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QC data shared 
with RNAi Platform 6-8% data loss due 

to failed readings Broad’s CMap is one of many 
e�orts in NIH Common 
Fund’s Library of Integrated 
Network-based Signatures  

CMap intends to accelerate the discovery 
process by systematically revealing 
connections between genes/compounds 
discovered in screens and molecular 
pathways that underly disease states. 
�e goal is to turn basic discoveries into 
drugs and diagnostics that have 
therapeutic impact. 

Queries �om CMap 
user community help 
to re�ne database.

Benchmarking against 184 
query:result pairs �om well-known 
published and unpublished CMap 
connections 1,000 genes captures 
80% of the information.

Gene knockdown

Small-molecules

Over expression

A�ect cells with chemical compound; 
knockdown or over express single gene.

Measure the activities of 
1,000 ‘landmark’ genes.

Infer the expression 
of 20,000 genes.

Representative cell types embrace biological 
diversity and come �om skin, lung, mammary 
gland, prostate, colon, kidney, liver and are 
derived �om sources including cancer cell lines, 
immortalized normal cells, primary human 
cells and induced pluripotent stem cells. 

Line thickness indicates 
relative proportion

CMap team member; arrow 
indicates same person 
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HOW CMAP HAPPENS

CMap

BUILDING CONNECTIONS

Grow cells Treat cells Read plates Curate dataIntegrate data Analyze data Develop software
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A ‘signature’ is list of genes 
whose expression is robustly 
correlated with a biological 
state of interest. 
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BANG WONG, A�VIND SUB�MANIAN, WILLIS READ-BU�ON, 
COREY FLYNN, TODD GOLUB and CMAP TEAM. 
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Abstract: �e Connectivity Map is a catalog of 
gene-expression data collected from human cells 
treated with chemical compounds and genetic 
reagents. Computational methods to reduce the 
number of necessary genomic measurements 

along with streamlined methodologies enable the 
current e�ort to signi�cantly increase the size of 
the CMap database and along with it, our potential 
to connect human diseases with the genes that 
underlie them and the drugs that treat them.
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