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LINCS Project generates diverse multidimensional data



Perturbations SignaturesCell Lines

LINCS Signatures characterize diverse cellular 
responses upon perturbation



LINCS Data Portal - Home Page

LINCS Data Portal - http://lincsportal.ccs.miami.edu/
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LDP Chemical Structure Search Engine
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Glioblastoma Multiforme (GBM) 

• Most common and 
aggressive adult 

brain tumor
• Occurs primarily in 

ages of 45-70 years

• Surgical resection 
followed by 

radiotherapy and 
temozolamide
chemotherapy

• Annual incidence: 
1 / 19,000

• 5-years survival rate 
< 9.8%



Changes in the
10-year survival

20101971

Quaresma et al. 2015

Little progress has been made in the survival of 
brain cancer patients
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Temozolomide (2005)
Stupp et al. 2005

Standard of Care
1. Maximal surgical resection
2. Radiotherapy
3. Temozolomide (TMZ) 

treatment

No early detection Biomarker

Current GBM Treatment is Ineffective

2.5 month increase in survival
(14.6 vs 12.1 months)
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Targeted phase III trials have failed to improve overall 
survival of Glioblastoma patients
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Growth / Survival Signal

Tumors can adapt to targeted therapy by reprogramming 
signaling pathways resulting in resistance
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Perturbations SignaturesCell Lines

LINCS Signatures characterize diverse cellular 
responses upon perturbation



Lamb et al. Science, 2006

CMap concept: linking diseases to therapeutics











Similar approach for combination therapies
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Collapse the gene expression profiles into one 
signature per compound

Aggregated
Signature



Small Molecule 1

Small Molecule 2

> 0.7 Spearman

Compounds with same Mechanism of Action 
form distinct networks
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Compounds with same Mechanism of Action 
form distinct networks
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Glioblastoma disease signature from TCGA



Glioblastoma Samples 
and Controls
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Identify Differentially Expressed Genes in 
Glioblastoma Samples
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• JQ1 reduces proliferation and 
survival of glioblastoma PDXs 

• Bromodomains: 
Readers of lysine acetylation

• Many cancers are sensitive to 
bromodomain inhibitors

JQ1 is a potent Bromodomain inhibitor



Resistance after Bromodomain inhibition 
emerges in multiple cancer types

JQ1



?
JQ1

Identify a small molecule that would be 
effective in combination with JQ1



JQ1

Differentially Expressed Genes 
in Glioblastoma

Identify compounds that have orthogonal targets
Identify compounds that induce orthogonal 
gene expression



Compound 
??

Differentially Expressed Genes 
in Glioblastoma

Identify compounds that have orthogonal targets

JQ1

Identify compounds that induce orthogonal 
gene expression



JQ1

All Drugs were ranked based on similarity to JQ1

Drugs with 
similar 
transcriptional 
signatures to 
JQ1



JQ1

All Drugs were ranked based on similarity to JQ1
Drugs with 
orthogonal 
transcriptional 
signatures to 
JQ1



JQ1

Selective inhibitor of 
Aurora B/C kinase

GSK-1070916
All Drugs were ranked based on similarity to JQ1



One Signature 
per Compound1 Identify Drug 

Combinations2
Validate
in vitro / 
in vivo

3

Drug 1
Drug 2

DRUG 1 DRUG 2



Treat Glioblastoma PDX cells with JQ1 
and / or GSK-1070916

Glioblastoma PDXs

JQ1

GSK1070916

AND / OR
Quantify 

ATP
( Cell Titer Glo )
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Bliss independence analysis of cell- viability 
combination response



JQ1 + GSK-1070916 synergize in reducing cell viability



JQ1 + GSK-1070916 synergize in Glioblastoma cell death 



Synergistic response correlates with discordance



http://synergyseq.com/

http://synergyseq.com/
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• Use LINCS data (http://lincsportal.ccs.miami.edu)
• Representation of chemical structures by 

transcriptional consensus signatures
• Systems-level data driven approach – vs target-

driven approach
• Current work: combining transcriptional signatures 

with with chemical structure-based signatures
62

Take away (why did I show this)

http://lincsportal.ccs.miami.edu)/


Illuminating the Druggable Genome (IDG)

http://druggablegenome.net



Target Development Level (TDL)
• Most protein classification schemes are 

based on structural and functional criteria. 
• For therapeutic development, it is useful to 

understand how much and what types of 
data are available for a given protein, 
thereby highlighting well-studied and 
understudied targets. 

• Proteins annotated as drug targets are Tclin
• Proteins for which potent small molecules 

are known are Tchem
• Proteins for which biology is better 

understood are Tbio
• Proteins that lack antibodies, publications 

or Gene RIFs are Tdark
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Additional slides



xfx

xfx

Luminex Reader
978

1753 Compounds

>50  Cell Lines

xfx2 Timepoints

L1000 Gene Expression Platform

Aravind Subramanian et al, Cell, 2017



L1000 Computational Processing Pipeline

Aravind Subramanian et al, Cell, 2017



t-SNE Clustering of 4515 TCGA RNA-seq tumor samples 

Head and neck 
squamous cell carcinoma 

Lung squamous cell carcinoma 

Lung adenocarcinoma
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