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The use case describes the analysis of TCGA breast cancer

RNA-seq and RPPA data using the iLINCS “Datasets” workflow

to construct and analyze the differential gene and protein

expression signatures contrasting Luminal A and Her2 enriched

(Her2E) breast tumors. The analysis results are depicted in the

Figure. A) Most differentially expressed proteins in the

proteomics signatures constructed by comparing RPPA profiles

of Her2E and Luminal A BRC samples; B) Gene expression

profile of the genes corresponding to proteins in A) based on

RNA-seq data; C) Top 100 CP signatures most connected with

the transcriptional signature constructed by comparing RNA-

seq profiles of Her2E and Luminal A samples; D) Selected

chemical perturbagens and their targets for CP signatures in C).



1. Click “Datasets“ tab on the top of iLINCS homepage to start with 
the “Datasets” workflow. The workflow allows you to select a 
dataset and create a differential expression gene/protein signature.

Use Case 3: Proteo-genomics analysis of cancer driver events in breast cancer
2

2. To browse TCGA datasets 
click “Choose” button.
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3. Select the BRC RPPA 
dataset for the analysis.

4. To create signature.
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5. Select the sample property (ie factor) that will be 
used to construct two groups of samples for 
signature creation

6. Select the value of the  
factor that will indicate 
treatment and baseline 
sample groups 

7. Create differential protein expression signature 
between treatment and baseline samples
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8. Click here to select different set of differentially 
expressed proteins (by default, 100 most statistically 
significant proteins are selected) 

Signature in the form of the 
table and connectivity 
analysis tabs to connect to 
iLINCS signatures and 
perturbations

Various internal and external 
applications that can be used 
to further analyze the 100 
gene signature
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9. Use sliders to select differentially expressed with p-value<10e-10 that 
with increased expression in Her2E samples. Since Her2E samples were used 
as baseline samples, these log2 differential expression of these proteins will 
be less than zero proteins. You can also click and label individual proteins in 
the volcano plot. 

10. Click analyze to use the 
selected 12 proteins in 
further analyses
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Most differentially 
expressed proteins are 
known drivers of Her2E 
and Luminal A BRC 
subtypes

11. Click to view the 
heatmap of the 12 proteins 
in the analysis of the 
corresponding RNA-seq 
datasest
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12. Interactive box plot 
for distribution of 
sample expression 
levels

13. Click to proceed with the 
analysis of the corresponding  
RNA-seq dataset using selected 
12 genes
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14. Search for the BRC RNA-seq 
dataset in the TCGA collection

Genes selected in RPPA dataset 
analysis

15. Select the dataset



Use Case 3: Proteo-genomics analysis of cancer driver events in breast cancer
10

16. Select the sample property (ie
factor) that will be used to construct 
two groups of samples for signature 
creation

17. Select the value of the  factor 
that will indicate treatment and 
baseline sample groups 

18. Perform differential gene 
expression analysis between 
treatment and baseline samples

15. Click to create the signature (ie perform differential 
expression analysis for the selected 11 genes)
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19. View the gene by gene analysis 
results

20. View the hetamap
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21. Start with the Datasets workflow

22. Search Datasets for BRC in the 
TCGA collection

23. Select the BRC RNA-seq dataset 
for the analysis

24. Initiate the full signature creation 
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28. Use interactive volcano 
to select 665 genes most up-
regulated in Her2E cancer 
(p-value<1e-10 and and log 
differential expression <0)

25. Select the sample property (ie factor) that will be 
used to construct two groups of samples for signature 
creation

26. Select the value of the  factor that will indicate 
treatment and baseline sample groups 

27. Perform differential gene expression analysis between 
treatment and baseline samples
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29. Pathway analysis with Enrichr of 
selected genes upregulated in Her2E 
tumors
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30. Connectivity analysis with 
LINCS CP perturbation signatures
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31. To further analyze top 100 
most connected CP signatures, 
first modify the number of 
signatures displayed. 

The connectivity analysis provides the sorted list of 
most statistically significantly correlated signatures. 

32. Then click on “Select 
Visible” signatures in the 
“Selection” drop down menu
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33. Confirm the selected signatures 
and the default number of most 
differentially expressed genes to be 
used from each signature. The 
number of signature is 101, 
because the original Luminal A vs 
Her2E signature is also included in 
the analysis.

32. Select “Group Analysis” on the 
“Analysis” drop-down menu.
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35. To perform pathway enrichment analysis for a 
set of co-expressed genes, select  the cluster.

36. Right click on the (invisible in this case) 
column of selected gene symbols, end select 
“Export” on the context specific menu.

37. Submit the genes to Enrichr

34. To view the heatmap of expression 
changes in 101 signatures.
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38. To view the heatmap of protein targets 
of corresponding perturbages.


