
miRNet

-- network-based visual analytics for microRNA 
functional analysis & systems biology



Background

• MicroRNAs (miRNAs) regulate most cellular processes and are 
promising therapeutic candidates for cancer and other diseases.

• Understanding miRNA function is challenging due to the "many-to-many" 
relationships between miRNAs and their target genes.

• In addition, complex interplay exists between miRNAs and other functional 
elements, such as transcription factors, lncRNAs, etc.

• Network-based approach enables the integration of multiple data types 
and interpreting results at a systems level to allow the understanding of 
miRNA corporative functions and regulatory mechanisms. 



Overall goal

To provide an easy-to-use web application to 
enable complex miRNA-centric network 
analytics for systems-level interpretation of 
miRNA functions and gene regulations



From miRNet 1.0 to 2.0

miRNet 1.0: miRNA – target gene network 

miRNet 2.0: miRNA-centric complex networks & functions  

• Added support for miRNA family mapping and enrichment analysis
• Added support for tissue and exosomal specific miRNA annotation
• Added support for more species based on user's feedback
• Added two modules to support xeno-miRNA targets exploration & visualization
• Added a new module to support miRNA-TF regulatory network
• Added a new module to support miR-SNP annotation and target interactions
• Added a new module to support integrating multiple types of molecules for systems-

level visual analytics
• Added additional network layout algorithms, including bipartite/tripartite, concentric 

and backbone layout
• Significantly expanded miRNA interaction knowledgebase
• Revamped the web interface, optimized the workflow, and introduced microservices and 

web application programming interface (API)
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2020



miRNet & its knowledgebase 

miRNet 2.0



Workflow



Network Analysis

Node Explorer

Viewer Tool

Path Finder

Batch Selection

Module Explorer

Function Explorer



Network Customization



Implementations

9

R Statistics Engine

Java Web Engine

Cloud Server Web Browser

JavaScript / 
Sigma.js

HTML5/Canvas

Ajax / JSON



Comparison with other tools

miRTargetLink: https://ccb-web.cs.uni-saarland.de/mirtargetlink/ MIENTURNET: http://userver.bio.uniroma1.it/apps/mienturnet/
Arena-Idb: http://ncrnadb.scienze.univr.it/sites/arenaidb/ starBase: http://starbase.sysu.edu.cn/index.php

https://ccb-web.cs.uni-saarland.de/mirtargetlink/
http://userver.bio.uniroma1.it/apps/mienturnet/
http://ncrnadb.scienze.univr.it/sites/arenaidb/
http://starbase.sysu.edu.cn/index.php
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