
 

SL BioDiscovery  Porta l  
 
 
 

The Synthetic Lethality BioDiscovery portal (SL-BioDP) is a comprehensive web tool 
for systematic exploration and functional analysis of cancer-specific synthetic lethal 
(SL) interactions of known cancer susceptibility genes. It hosts SL interactions 
predicted using DiscoverSL: a machine-learning algorithm for multi-omic TCGA 
cancer data-driven synthetic lethal interactions. It provides extensive cross-references 
and user-friendly querying interfaces to support SL-related research. This web portal 
currently hosts SL interactions for 18 cancer types (Portal Data Summary). 

Genes are included in the SL model if they are found to have protein-coding non-
synonymous  mutations in 5 or more unique TCGA samples.   

 

 

 

https://sl-dev-sg.nci.nih.gov/php/sl_genes_lookup.php
https://academic.oup.com/bioinformatics/advance-article/doi/10.1093/bioinformatics/bty673/5061158
https://sl-dev-sg.nci.nih.gov/php/sum_wgs.php


 

Overview: Integration of data used in SL BioDiscovery Portal 

 



 

 

A. Data Summary 
 
B. Search Methods: 

1. Search by Gene 
2. Search by Cancer Type 
3. Search by Drug 
4. Investigate Inferred Drug Synergy 

 
 
 



 

Data Summary 
Differential gene expression was determined using TCGA RNAseqV2 Level 3 data.  For each 
tumor type, tumor samples were compared to pooled normal samples. 
 

Click Portal Data Summary for a summary of 
gene expression and mutation data. 

 

For a table summarizing pathways, genes, and cancer types used in 
the model, select SL Primary Gene List. 

 



 

1. Search by Gene 
 

 To investigate specific genes, first make sure you are on 
the GENE tab 

Toggle radio buttons to search by different criteria 

Enter new-line, comma, or space-delimited list, or 
upload gene list from file 

Helpful hints are offered as you type.  When you are done, click Search. 



 
 

A green check mark indicates that the gene is included in the SL model as the SL primary gene   

Search for synthetic lethal partners: 
• Choose type(s) of cancer 
• Select number of hits to display per gene, per cancer type 
• Choose Pvalue of Survival cutoff, from 0 (most significant) to 1 (least significant)   
• Toggle Yes to limit pairs to reported SL only 
• Click Search 

 

Click for mutation details 

 



 

The resulting page displays primary genes searched and interactor genes predicted by the SL 
model, as restricted by previous search parameters. Column descriptions are below. Click to 
view graphs, plots, and to download data. 
 

 
 
 
 

Default sort is by Pvalue of Survival. Click column headers to sort by different parameters. 
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 Pathway Enrichment 
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cBioPortal search

 

View and download all data 

 

Survival Analysis

 

NCBI 

 



 

Column Descriptions 
 
SL Primary Gene:  When gene is mutated, drugs are known to target the  

SL partner, or ‘SL Interactor Gene’.  
 

SL Interactor Gene: Gene targeted by drugs when the ‘SL Primary  
Gene’ is mutated. 

 
cBioPortal Search: Information such as mutation, copy number, and  

expression data from the TCGA PanCancer Atlas Studies for both ‘SL Primary Gene’ and ‘SL Interactor Gene’. 
 
Cancer: Cancer type. 
 
SL Score: Unified score calculated by a random forest regression model  

which combines four features for the SL pair: differential expression, expression correlation, mutual exclusivity and 
shared pathways. 

 
Correlation Coefficient: Pearson’s correlation coefficient of expression  

(RNA-Seq V2) of the SL gene pair. 
 
P-value of Mutual Exclusivity: P-value for mutual exclusivity of mutation  

event for the SL gene pair. 
 
P-value of RNAi: P-value for conditional essentiality of the interactor gene  

in presence of mutation in the input gene; calculated from Achilles shRNA screening data. 
 
P-value of Amplification: P-value for relative targetability of the interactor  



 
gene in presence of mutation in the input gene; calculated from relative change in the copy number alteration (TCGA) of 
the interactor gene in samples +/- input gene mutation. 

 
P-value of Survival: P-value for difference in TCGA patient disease-free  

survival in cases in under-expression vs over-expression of the interactor gene, in presence of mutation in the input gene. 
 
Reported SL: SL interactions reported in literature. 
 
Reference: Literature reference for the reported SL interaction. 

   



 
On the same page, choose synthetic lethal pairs to investigate their interactions with drugs/chemicals.  If a 
drug/chemical interaction is known, a genetic interaction search result summary will be shown on the next 
page after clicking submit. 
 

Choose database and filter by drugs by: 
Anatomical Therapeutic Chemical Classification System (ATC) 

and/or 
Drugs for Cancer used by NCI 

then click Submit 

Or, enter additional gene pairs not listed above, then click 
Submit.  This will display a search results page similar to 
above.  Choose pairs of interest and again click Submit. 

 



 
The resulting page displays a comprehensive list of drugs and target genes from your search.  Gene/drug 
interactions are pulled from the chosen database, either DGIdb or Drugbank.   
 

 
 
 
 
 

  

Click column headers to sort 



 
CID: PubChem Compound Identification, a non-zero integer PubChem accession  

identifier for a unique chemical structure.  
 
Chemical Sources: Anatomical Therapeutic Chemical (ATC) Classification 
 
Drugs used by NCI: Drugs for cancer, or conditions related to cancer, used by NCI 

https://pubchem.ncbi.nlm.nih.gov/
https://www.whocc.no/atc_ddd_index/
https://www.cancer.gov/about-cancer/treatment/drugs


 

2. Search by Cancer Type 
 

Click on CANCER tab to explore differential gene 
expression in each cancer type 

 

Select parameters to search by a specific tissue type, 
including a p-value filter for tumor to normal 

differential gene expression.  
 

Set ‘Limit to genes in SL model only’ filter to yes and 
click Search Gene. 

 



 

 

A green check mark indicates that the gene is in the SL model.   
 

 

Click for mutation details 

 

Search for synthetic lethal partners: 
• Choose primary genes of interest 
• Select number of hits to display per gene, per cancer type 
• Choose Pvalue of Survival cutoff, from 0 (most significant) to 1 (least 

significant) 
• Toggle Yes to limit pairs to reported SL only 
• Click Search 

 

Download data 

 



 

The resulting page displays selected primary genes and interactor genes predicted by the SL 
model, as restricted by previous search parameters. Column descriptions are below. Click to 
view graphs, plots, and to download data. 

cBioPortal search

 

Heatmap 

 
Pathway Enrichment 
Analysis 

 

View and download all data 

 

Survival Analysis

 

NCBI 

 

Default sort is by Pvalue of Survival. Click column headers to sort by different parameters. 



 

Column Descriptions 
 
SL Primary Gene:  When gene is mutated, drugs are known to target the  

SL partner, or ‘SL Interactor Gene’.  
 

SL Interactor Gene: Gene targeted by drugs when the ‘SL Primary  
Gene’ is mutated. 

 
cBioPortal Search: Information such as mutation, copy number, and  

expression data from the TCGA PanCancer Atlas Studies for both ‘SL Primary Gene’ and ‘SL Interactor Gene’. 
 
Cancer: Cancer type. 
 
SL Score: Unified score calculated by a random forest regression model  

which combines four features for the SL pair: differential expression, expression correlation, mutual exclusivity and 
shared pathways. 

 
Correlation Coefficient: Pearson’s correlation coefficient of expression  

(RNA-Seq V2) of the SL gene pair. 
 
P-value of Mutual Exclusivity: P-value for mutual exclusivity of mutation  

event for the SL gene pair. 
 
P-value of RNAi: P-value for conditional essentiality of the interactor gene  

in presence of mutation in the input gene; calculated from Achilles shRNA screening data. 
 
P-value of Amplification: P-value for relative targetability of the interactor  



 
gene in presence of mutation in the input gene; calculated from relative change in the copy number alteration (TCGA) of 
the interactor gene in samples +/- input gene mutation. 

 
P-value of Survival: P-value for difference in TCGA patient disease-free  

survival in cases in under-expression vs over-expression of the interactor gene, in presence of mutation in the input gene. 
 
Reported SL: SL interactions reported in literature. 
 
Reference: Literature reference for the reported SL interaction. 
  



 
On the same page, choose synthetic lethal pairs to investigate their interactions with drugs/chemicals.  If a 
drug/chemical interaction is known, a genetic interaction search result summary will be shown on the next 
page after clicking submit. 

Or, enter additional gene pairs not listed above, then click 
Submit.  This will display a search results page similar to 
above.  Choose pairs of interest and again click Submit. 

 

Choose database and filter by drugs by: 
Anatomical Therapeutic Chemical Classification System (ATC) 

and/or 
Drugs for Cancer used by NCI 

then click Submit 



 
The resulting page displays a comprehensive list of drugs and target genes from your search. Gene/drug 
interactions are pulled from the chosen database, either DGIdb or Drugbank.     
 

 
 

Click column headers to sort 

 

 
 

 



 
 
CID: PubChem Compound Identification, a non-zero integer PubChem accession  

identifier for a unique chemical structure.  
 
Chemical Sources: Anatomical Therapeutic Chemical (ATC) Classification 
 
Drugs used by NCI: Drugs for cancer, or conditions related to cancer, used by NCI 

https://pubchem.ncbi.nlm.nih.gov/
https://www.whocc.no/atc_ddd_index/
https://www.cancer.gov/about-cancer/treatment/drugs


 

 3. Search by Drug 
 

 

Click on the DRUG tab 
Toggle radio buttons to search by different 

criteria 
 

Enter new-line, comma, or space-delimited list, 
or upload gene list from file 

Helpful predictions are offered as you type.  When you are done, click Search. 

Select database 
Toggle button to limit genes to SL model only 

 



 

Each link gives information about the contents.  Click to select genes of interest, then 
click Submit. 

 
   

 

  



 Click for mutation details 

 

Search for synthetic lethal partners: 
• Choose type(s) of cancer 
• Select number of hits to display per gene, per cancer type 
• Choose Pvalue of Survival cutoff, from 0 (most significant) to 1 (least 

significant) 
• Toggle Yes to limit pairs to reported SL only 
• Click Search 

 

A green check mark indicates that the gene is included in the SL model as the SL interactor gene 



 

The resulting page displays selected primary genes and interactor genes predicted by the SL 
model, as restricted by previous search parameters. Column descriptions are below. Click to 
view graphs and plots, and to download data. 
 

 

Heatmap

 
Pathway Enrichment Analysis

 

cBioPortal search

 

View and download all data 

 Survival Analysis

 NCBI 

 

Default sort is by Pvalue of Survival. Click column headers to sort by different parameters. 



 

Column Descriptions 
 
SL Primary Gene:  When gene is mutated, drugs are known to target the  

SL partner, or ‘SL Interactor Gene’.  
 

SL Interactor Gene: Gene targeted by drugs when the ‘SL Primary  
Gene’ is mutated. 

 
cBioPortal Search: Information such as mutation, copy number, and  

expression data from the TCGA PanCancer Atlas Studies for both ‘SL Primary Gene’ and ‘SL Interactor Gene’. 
 
Cancer: Cancer type. 
 
SL Score: Unified score calculated by a random forest regression model  

which combines four features for the SL pair: differential expression, expression correlation, mutual exclusivity and 
shared pathways. 

 
Correlation Coefficient: Pearson’s correlation coefficient of expression  

(RNA-Seq V2) of the SL gene pair. 
 
P-value of Mutual Exclusivity: P-value for mutual exclusivity of mutation  

event for the SL gene pair. 
 
P-value of RNAi: P-value for conditional essentiality of the interactor gene  

in presence of mutation in the input gene; calculated from Achilles shRNA screening data. 
 
P-value of Amplification: P-value for relative targetability of the interactor  



 
gene in presence of mutation in the input gene; calculated from relative change in the copy number alteration (TCGA) of 
the interactor gene in samples +/- input gene mutation. 

 
P-value of Survival: P-value for difference in TCGA patient disease-free  

survival in cases in under-expression vs over-expression of the interactor gene, in presence of mutation in the input gene. 
 
Reported SL: SL interactions reported in literature. 
 
Reference: Literature reference for the reported SL interaction. 
  



 
On the same page, choose synthetic lethal pairs to investigate their interactions with other drugs/chemicals 
that target your gene of interest.  If a drug/chemical interaction is known, a genetic interaction search result 
summary will be shown on the next page after clicking submit: 

Or, enter additional gene pairs not listed above, then click 
Submit.  This will display a search results page similar to 
above.  Choose pairs of interest and again click Submit. 

 

Choose database and filter by drugs by: 
Anatomical Therapeutic Chemical Classification System (ATC) 

and/or 
Drugs for Cancer used by NCI 

then click Submit 



 
The resulting page displays a comprehensive list of drugs and target genes from your search. Gene/drug 
interactions are pulled from the chosen database, either DGIdb or Drugbank.    
 

 
 
 
 
  

Click column headers to sort 

 



 

 
 
CID: PubChem Compound Identification, a non-zero integer PubChem accession  

identifier for a unique chemical structure.  
 
Chemical Sources: Anatomical Therapeutic Chemical (ATC) Classification 
 
Drugs used by NCI: Drugs for cancer, or conditions related to cancer, used by NCI 

 

https://pubchem.ncbi.nlm.nih.gov/
https://www.whocc.no/atc_ddd_index/
https://www.cancer.gov/about-cancer/treatment/drugs


 

 
4. Investigate Inferred Drug Synergy 

 

 

Click for information regarding drug synergy.  Red star denotes 
mutation in Gene1 

 
(Gene1-Drug1 interactions are considered regardless of 

mutation in Gene1.) 

Click for a list of drug synergy pairs for each cancer type.
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