


Software requirement 

• SAveRUNNER has been 
developed in R (version 3.6.1) 
and tested on the following 
operative systems:  

– macOS High Sierra 10.13.6  

– Windows 10 Pro 

Setting up 
• Install R and R studio 
• Download and unzip the 

SAveRUNNER software 
package (“src” folder) 
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mandatory name 
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input files 
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input_files 

code 

Folder to create with 
mandatory name 

SAveRUNNER 
package to download 

Interactome 

Interactome:  

a tab-delimited file reporting the human 
interactome. It must be provided as an edges list, 
i.e., it must include two columns reporting all the 
pairs of interacting genes in Entrez Gene ID. 

Disease  
Genes 

Drug 
Targets 

Disease genes:  

a tab-delimited file reporting 
the disease-gene association 
as an edges list. It must 
include two columns: one 
named “disease” with the 
disease names and the other 
one named “GeneID” with 
the associated disease genes 
in Entrez Gene ID. 

Drug targets:  

a tab-delimited file reporting 
the drug-targets interactions 
as an edges list. It must 
include two columns: one 
named “Drug” with the drug 
names and the other one 
named “GeneID” with the 
interacting target genes in 
Entrez Gene ID. 
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Drug Targets - example 

Disease Genes - example Interactome - example 

source target Db [optional] 
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main.R script 

all R scripts called 
by main.R 

R main script 
to launch 
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src 

code 

lib output getLibrary.R R script with all 
required R packages to 

install 

Folder to create with 
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SAveRUNNER 
package to download 

script 

config.R 
R script with all 
configuration 

parameters to set 
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Results 
src input_files 

Folder to create with 
mandatory name 

SAveRUNNER 
package to download 

Output folder 

Drug_Disease_network.txt 

Drug_Disease_network: 

a tab-delimited file created 
as output by SAveRUNNER 
reporting all the drug-
disease associations with 
the proximity measure and 
corresponding p-values 

Results 



code 

Results 

network subnetwork 

Folder to create with 
mandatory name 

SAveRUNNER 
package to download 

Output folder 

src input_files 

Drug_Disease_network.txt 

Drug_Disease_network: 

a tab-delimited file created 
as output by SAveRUNNER 
reporting all the drug-
disease associations with 
the proximity measure and 
corresponding p-values 
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Drug_Disease_network.txt 
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Results 

figure txtFile 

It stores all the figures 
about the network analysis 

It stores all the text files  
about the network analysis 

network subnetwork 

Folder to create with 
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SAveRUNNER 
package to download 

Output folder 
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Drug_Disease_network.txt 



code 

Results 

figure 
txtFile 

network subnetwork 

src input_files 

Drug_Disease_network.txt 

Drug_Disease_network_pval0.05: 

a tab-delimited file created as output 
by SAveRUNNER reporting the 
statistically significant drug-disease 
associations 

Drug_Disease_network_pval0.05.txt 



Ready to launch! 



Main file 

Initial settings 

Set the working 
directory 



Main file 

Adjusted similarity drug-disease network 

Figures 

Subnetwork 

Drug-disease network 

Input files 
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Initial settings 
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Initial settings 

Main file 



Configuration file 

Initial settings 

Short command line 
to launch 

SAveRUNNER 



Configuration file 

Initial settings 

Insert names of diseases to be 
tested (e.g., COVID-19) 

Insert name of 
Output folder 

        Caveat: The disease names should be exactly 
the same as reported in the input files of Disease 
Genes (e.g., Phenopedia) 



Configuration file 

Initial settings 

Set the edge-weight (i.e., 
“similarity” or “proximity”) 

Set the threshold of p-value to 
select statistically significant drug-

disease associations 



• The similarity measure between drug module and 
disease module is defined as follows: 
 

 
 
 

• where p is the network proximity measure 
 
• It assumes values ranging in [0,1] 

𝑠𝑖𝑚𝑖𝑙𝑎𝑟𝑖𝑡𝑦 =  
max 𝑝 − 𝑝

max(𝑝)
 

Null similarity means that the corresponding disease 
and drug modules are very distal in the human 
interactome (i.e., p is maximum); whereas maximum 
similarity means that the corresponding disease and 
drug modules are very proximal in the human 
interactome (i.e., p equal to zero). 

Network-based drug disease similarity 

• The proximity between the lists of drug targets and 
disease genes is defined as: 



• The similarity measure between drug module and 
disease module is defined as follows: 
 

 
 
 

• where p is the network proximity measure 
 
• It assumes values ranging in [0,1] 

• Statistically significant drug-disease associations are 
selected according to the significance level for the p-
values (default: p-value ≤ 0.05) 

• It returns the proximity and/or similarity drug-disease 
network 

 

 

Given a disease A and a drug b, if the p-value associated to their distance in the human interactome is 
smaller of the chosen significance level (default 0.05), the probability that the off-label drug b would 
be effective for this disease A is greater than expected by chance 

𝑠𝑖𝑚𝑖𝑙𝑎𝑟𝑖𝑡𝑦 =  
max 𝑝 − 𝑝

max(𝑝)
 

Null similarity means that the corresponding disease 
and drug modules are very distal in the human 
interactome (i.e., p is maximum); whereas maximum 
similarity means that the corresponding disease and 
drug modules are very proximal in the human 
interactome (i.e., p equal to zero). 

Output 

Drug_Disease_network_pval0.05.txt 


