
NetworkAnalyst: Tutorial 1
Overview

-- Gene expression, meta-analysis, functional 
profiling and network visualization, leading to 

system-level insights 



Intro to NetworkAnalyst
• Web application that enables complex 

meta-analysis and visualization
• Designed to be accessible to biologists rather 

than specialized bioinformaticians 
• Integrates advanced statistical methods and 

innovative data visualization to support:
• Efficient data comparisons
• Biological interpretation
• Hypothesis generation
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Overview
• Goal: To provide an integrative web-based framework for data 

processing, functional analysis and visualization of various forms of 
gene expression data.
• Gene list(s)
• Gene expression data (raw and processed)
• Multiple gene expression data sets 
• Network files

• Overall approaches:
• Advanced statistical methods coupled with interactive data visualization

system.
• 50MB limit for data upload 
• ~300 samples for gene expression data with 20 000 genes
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New features

• Process raw RNA-seq data through our Galaxy server
• Enable users to save work state
• Additional functional profiling methods (GSEA)
• Enrichment networks for visualization of functional profiling 

results
• Larger collection of interaction networks (beyond PPI)
• Support for 3D visualization and VR



Functional profiling

• Overrepresentation analysis (ORA) 
• Cut-off free functional enrichment analysis methods
• Gene Set Enrichment Analysis (GSEA)

• Interactive volcano plot
• Advanced diagnostic plots for quality check purposes
• Dimension reduction: 3D PCA, t-sne



Interactive volcano plot



Diagnostic plots
Density plot
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Dimension reduction: PCA

Synchronized view of score and loading plot



GSEA Heatmap Clustering



Network Analysis

• Knowledgebase expansion including additional types of interaction:
• Tissue specific PPI
• Tissue and cell specific co-expression
• TF and miRNA regulation
• Gene-chemical, gene-drug, gene-disease networks

• Prize Collecting Steiner Forest (PCSF) algorithm to identify high 
confidence subnetwork relevant to the context.
• Additional customization features for 2D network visualization
• Added support for 3D and VR
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Galaxy server for processing raw RNA-seq data

• Galaxy is a web-based platform for integrating various computational 
tools and resources into a cohesive workspace for comparative 
genomics.
• NetworkAnalyst Galaxy server
• You  can easily upload your own data
• 34 workflows (i.e. customized pipelines for RNA-seq raw data processing) are 

provided for 17 species and 2 different RNA-seq alignment programs
• Results and step-by-step analysis can be recorded (Data Libraries and 

Histories)
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Click on “Viewworkflow”

Galaxy.networkanalyst.ca main page



New user registration system

• Allows recurrent users to register and 
save their work state.
• The projects are saved for one year 

upon 
creation

• Total number of 10 projects are 
allowed.



The End
For more information, visit the FAQs, Tutorials, Resources, 

and Contact pages on www.networkanalyst.ca

https://www.networkanalyst.ca/faces/home.xhtml

