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Connectivity Map

(Science 2006)



Connectivity Map Concept



Pattern-Matching Algorithm



Some other Pattern-Matching Algorithms

(Lee, Cheong, Tan, Adv. Mol. Path. 2019)



CMap Results
HDAC inhibitors. We first determined whether a query signature derived from a class of small molecules could recover those 

same compounds in the Connectivity Map. A recent report (14) described gene-expression responses of T24 (bladder), MDA 

435 (breast carcinoma), and MDA 468 (breast carcinoma) cells treated with three histone deacetylase (HDAC) inhibitors: 

vorinostat (also known as suberoylanilide hydroxamic acid or SAHA), MS-27-275, and trichostatin A. The authors of this study 

defined a 13-gene signature (8 up-regulated and 5 downregulated genes; Signature S1) that was used to query our database.
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Next-Generation Connectivity Map

Subramanian et al (2017), Cell 171, 1437 – 1452



How to make it high-throughput and 
cheaper?

• Measure a small number of gene expression but still can infer 
the other genes (genome-wide)

• Need a new technique 

• Need a new deconvolution method (computational) 



L1000



Defining L1000



Defining L1000



Fig 1A: Overview of ligation-mediated 
amplification



Fig 1B: Deconvoluting 1,000 landmark genes 
using 500 bead colors



L1000 to RNA-seq



L1000 to RNA-seq



Fig 2: L1000 Dataset Coverage, Signature Generation & Data Access



Fig 4. Reference Perturbagen Classes for CMap Discovery



Query: Computing Similarities



Connectivity Map Score (𝛕)
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Applications



Fig 6A: Discovery of MOA 

Query: Find compounds that induce the similarity gene expression profiles as query 
signature. 
Unannotated compound BRD-2751 showed strong connectivity to the Rho-associated 
protein kinase (ROCK) PCL, suggesting that it might in fact be a ROCK inhibitor.



Fig 6B: Discovery of Selective Compound

Query: Find compounds that induce the similarity gene expression profiles as Loss of function 
(shRNAs CSKN1A1). 
Results: One unannotated compound BRD-1868 showed strong connectivity to CSNK1A1 
knock-down in two cell types.



Fig 7B: Connecting Patients data to 
explain resistance mechanisms



Fig 7C: Connecting Patients data to 
predict therapeutic efficacy



https://clue.io



Beyond Gene Expression-based CMap

(Lee, Cheong, Tan, Adv. Mol. Path. 2019)



Proteomics & Chromatin Connectivity Map



Cell Morphology Connectivity Map



Cell Morphology Connectivity Map

Mol Syst Biol. 2015 Dec 23;11(12):846. 
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