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Introduction 

Genetic disease genes are considered a promising source of drug targets. Most 

diseases are caused by more than one pathogenic factor; thus, it is reasonable to 

consider that chemical agents targeting multiple disease genes are more likely to have 

desired activities. This is supported by a comprehensive analysis on the relationships 

between agent activity/druggability and target genetic characteristics. The therapeutic 

potential of agents increases steadily with increasing number of targeted disease genes, 

and can be further enhanced by strengthened genetic links between targets and diseases. 

By using the multi-label machine-learning models for genetics-based drug activity 

prediction, we provide universal tools for prioritizing drug candidates. 

To facilitate the use of the machine-learning prediction models, we developed a 

web server SCG-Drug (Systems Chemical Genetics-Drug, 

http://zhanglab.hzau.edu.cn/scgdrug) that allows a quick and intuitive access to the 

background information and predicted results. 

Using the website 

SCG-Drug is a web service that can help researchers to predict potential activities 

of drugs of interest with respect to their genetic information using the systems chemical 

genetics method. 

Currently, SCG-Drug contains 5,759 agents, 703 diseases and 19,238 genes 

derived from various databases. By retrieving SCG-Drug, researchers can detect the 

complex relationships between agents, genes, and diseases, which are definitely helpful 

to evaluate the agent activity and druggability. 

  



Analysis 

The SCG-Drug web interfaces allow users to explore medicinal information 

related to a given drug or gene through three interfaces: “Drug”, “Gene”, “Disease” and 

“Batch prediction”. By inputting the target information of any agents into SCG-Drug, 

one can use the established machine-learning models to predict the potential activities 

of the agents. In addition, all of the information for documented drugs (with normalized 

indications) and targets/genes (with normalized disease annotations) can be 

downloaded from the server. The data and the machine-learning models will be updated 

regularly.  

 

Drug 

The “Drug” interface allows users to submit a single drug to retrieve target genes 

and potential activities of the query drug. 

 

When you submit a single drug in the dropdowns, the drug will be searched in the 

database directly.  

 



If it is unable to find any matches for the search term, the user will be asked to 

input the corresponding target genes of the drug. 

 

Then, the system will call the prediction module automatically. 

 
The predicted results will be present on the website and sorted by prediction score 

of MLKNN. And it can be downloaded as excel file. 



 

 

 

Gene 

The “Gene” interface allows users to explore gene-related diseases and drugs only 

by submitting a gene name or an Entrez ID, which have been documented in the server. 

In addition, users can download overall information. 

 

When you submit a single gene in the dropdowns, the drug will be searched in the 

database directly.  

 



 
 

The searched result of gene will be present on the website. 

 

 

 

The related disease will be present separately on the website and sorted by the 

druggability score. Meanwhile the related drugs will also be presented on the website 

on another page and sorted by the source of database. And they can be downloaded as 

excel file. 

 



 
 

 
 



Disease 

The “Disease” interface allows users to obtain relevant disease genes with 

druggability score, and database source by querying standardized disease descriptions 

of MeSH. 

 

 

When you submit a single disease name in the dropdowns, the drug will be 

searched in the database directly.  

 

 

The searched result of gene will be present on the website. 

 



 
 

The related drugs will be present separately on the website and sorted by the 

druggability score. Meanwhile the related genes will also be presented on the website 

on another page and sorted by the source of database. And they can be downloaded as 

excel file. 

 

 

 



 

Batch prediction 

The system allows the user to upload a file on the “Batch prediction” interface, in 

which an agent and corresponding targets are in a single row and the terms in each row 

are separated by tabs, along with an email address to which the predicted activities of 



the agents will be sent. Offline prediction automatically starts, and the predicted results 

will be sent to the user via e-mail. 

 

  



Help 

The “Help” interface presents users useful information about the website Server 

Access and several Frequently Ask Questions (FAQ). 

 

 

 

 

 

  



Download 

Users can obtain the information for documented drugs (with normalized 

indications) and targets/genes (with normalized disease descriptions) from “Download” 

page. 

 

 

 


