
Use case 2: Mechanism of action analysis via connection to genetic perturbation signatures

Transcriptional signature of the chemical perturbagens often carry only an echo of such effects since the proteins directly targeted by the 

chemical and associated signaling proteins are not transcriptionally changed. iLINCS offers the solution for this problem by connecting the 

CP signatures to LINCS CGSes and follow-up systems biology analysis of genes whose CGSes are highly correlated with the CP 

signature. This is demonstrated by the analysis of one of the CP signatures of the 24 hour, 0.04µM treatment of the MCF-7 cell line with 

the mTOR inhibitor Everolimus (Fig 2CDE).  Traditional pathway enrichment analysis of the transcriptional signatures via iLINCS 

connection to Enrichr (Fig 2C) fails to identify the mTOR pathway as being affected. In the next step, we first connect the CP signature to 

LINCS CGSes and then perform pathway enrichment analysis of genes with correlated CGSes. This analysis correctly identifies mTOR

signaling pathway as the top most affected pathway (Fig 2D). Similarly, connectivity analysis with other CP signatures followed by the 

enrichment analysis of protein targets of connected CPs again identifies the Pi3k-Akt signaling pathway as one of the most enriched (Fig 

2E). 
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Colorectal cancer
Valine, leucine and isoleucine degradation
Terpenoid backbone biosynthesis
Endometrial cancer
Cell cycle

Phospholipase D signaling pathway
HIF-1 signaling pathway
PI3K-Akt signaling pathway
Glioma
FoxO signaling pathway

mTOR signaling pathway
Colorectal cancer
Endometrial cancer
Autophagy
Thyroid hormone signaling 
pathway



1. Click "Signatures“ tab on the top of iLINCS homepage to 
open signatures pipeline consisting of over 200,000 pre-
computed signatures.
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2. Search for a signature of 24 hour, 0.04µM 
treatment of the MCF-7 cell line with the mTOR 
inhibitor Everolimus within LINCS chemical 
perturbagen signatures library.

3. Click on the signature ID to 
open the signature landing page.
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4. Signature landing page for the selected signature 
“LINCSCP_137891”.

5. Click “Enrichment Analysis” to send the list of selected genes to the 
Enrichr to perform computational analysis checking whether an input 
set of genes (i.e. selected genes from LINCS signature) significantly 
overlaps with annotated gene sets.
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6. Pathway enrichment analysis of the selected 
genes from LINCS CP transcriptional signature for 
Everolimus fails to identify the mTOR pathway.
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7. Click “Connected Signatures” tab to instruct iLINCS to perform 
connectivity analysis to identify pre-computed genome-wide signatures 
that correlate (positively or negatively) with the selected signature.
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8. Expand the list of LINCS consensus gene (CGS) knockdown 
signatures that connect to the selected Everolimus chemical 
perturbagen transcriptional signature.
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10. To perform pathway enrichment analysis for target 
genes from connected CGS knockdown signatures, you 
must: 
>10A. Select all signatures under the “Selection”;
>10B. Perform target gene pathway enrichment analysis by 
clicking “Analyze” and selecting “Enrichr”.

9. iLINCS displays statistics for top 5 target genes from connected 
signatures to the Everolimus signature within CGS knockdown 
signatures library that is enriched for MTOR and PIK3CA genes.

10B

10A
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11. Pathway enrichment analysis of the target 
genes from correlated LINCS CGS knockdown 
transcriptional signatures correctly identifies mTOR 
signaling pathway as the most affected pathway.
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12. Click “3602 of LINCS chemical perturbagen signatures” to expand 
the list of signatures that connect to the selected Everolimus chemical 
perturbagen transcriptional signature.
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13. To display statistics for top 100 connected signatures 
within LINCS chemical perturbagen signatures library, you 
must: 
>13A. Choose to display 100 signatures; 
>13B. Select visible signatures under the “Selection”;
>13C. Instruct iLINCS to refresh statistics.

13A

13B

13C

14. After instructing iLINCS to refresh statistics in step 13 
(above), top 5 inhibition targets of chemical perturbagens 
among top 100 most connected chemical perturbagen 
signatures are for MTOR and PIK3 proteins.
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15. To perform pathway enrichment analysis for perturbagen targets from 
connected LINCS chemical perturbagen signatures, you must: 
>15A. Choose to display 100 signatures (if not selected already in previous step); 
>15B. Select visible signatures under the “Selection”;
>15C. Perform target gene pathway enrichment analysis by clicking “Analyze” 
and selecting “Enrichr”.

15A

15B

15C
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16. Pathway enrichment analysis of the 
perturbagen targets from correlated LINCS 
chemical perturbagen transcriptional signatures 
identifies PI3K-Akt signaling pathway as one of the 
most affected pathways.
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