
OmicsNet Tutorial: Network building



Computer Requirement

• Modern browser supporting WebGL

• Chrome 50+, Firefox 47+, Safari 10.1+ and Edge 12+ 

• Please make sure WebGL is enabled in your browser
• Please consult this web page to verify: https://get.webgl.org/

• If not enabled, please consult our FAQ page for instructions

• For best performance and visualization, use:

• Latest version of Google Chrome

• A modern computer with at least 4GB of physical RAM 

• A 15-inch screen or bigger (larger is better)

• Retina Display is supported

https://get.webgl.org/


Motivation

• Explore the different interacting partners of lists of molecules.

• Approach: 
• Single input list: search for interacting partners of seed molecules and expand 

to other omics types

• Multiple input lists: build interaction networks from each individual input list 
and merge them to form composite network

• This tutorial will showcase examples of different network building 
processes.



Network building for single list

• If gene/protein list is uploaded, the seed gene/proteins can be used to query one or
multiple interaction networks based on interaction type and database selected.

• The interaction networks will be merged into connected multi-omics subnetworks 

Genes/proteins

PPI

Input Individual omics network Composite network
miRNA-gene

PPI



TF
TF-gene

Input Primary interaction network Expand primary network

Protein-protein interaction

Protein-protein interaction

Composite network

• If features from omics type other than gene/protein are uploaded, network building is an iterative process where 
primary interaction network is used to expand the composite network

• Primary interaction network is composed of seeds and its immediate interacting partners.

• Secondary interactions will query for interactions against molecules contained in the primary network, not only seeds.
• Add edges : PPI as secondary or tertiary interaction will add edges to existing gene/proteins in the network by default.
• Add nodes and edges: All other interaction types.

Network building for single list (2)



Network building for multiple lists

• Each list of molecules are used to build individual omics interaction network

• The individual omics networks are merged to form composite network through shared nodes.

Transcription factors

Genes/proteins

TF-gene

Protein-protein 
interaction

Input Individual omics network Composite network

Protein-protein 
interaction



Data upload

Click here



Data Upload(2)

OmicsNet supports ten different 
organisms

An optional second column can be 
added to included expression value or 

any other numerical attribute associated 
with a molecule



This procedure identifies which proteins directly interact with seed proteins from the 
molecular interaction database

Protein-protein 
interaction

Seed gene/protein

List of 
gene/proteins

Input

Interacting protein

Case 1: Build PPI network from list of 
gene/proteins



Network Building

Select molecular interaction type 
by switching tabs

Click on “Submit” to compute 
the primary network or add 

secondary interactions

Basic network properties 
are shown in this table. 

You can also view table in 
the browser, download 

edge list and delete 
network to restart

Network building for single input 
list is a sequential process. The first 
molecular interaction selected will 
become the primary network. The 

subsequent network computing will 
query the existing nodes in the 

primary network to add molecular 
interaction partners

This option is useful when PPI is 
added as secondary interaction



Browse View
Use this function to delete multiple 

edges at once using different filtering 
options on selected columns 

Delete individual row by clicking 
on these buttons

Click on proceed so the changes 
take effect



Network Visualization

Module-based force-directed layout

Enrichment 
Analysis

Module 
Detection

Node coloring 
and size

By default, seed nodes are highlighted by blue 
“halo” effect around the nodes.



Regulation explorer identifies gene regulators

It is possible to search for 
TF, miRNA or drug (human 

only) targeting genes



Case 2: Build regulatory network

This procedure identifies which enzymes are interacting the metabolites and the 
PPI of these enzymes.



Network Building

1. Build PPI as primary 
interaction network

3. Add TF-gene as 
secondary molecular 

interaction

2. Add miRNA-gene as 
secondary molecular 

interaction.



Network Visualization

Layered layout

TF

Genes

miRNA

Edge bundling to emphasize 
connection patterns

Layered layout to 
facilitate the visualization 
of multi-omics network



Case 3: Build metabolite-enzyme network

*PPI as secondary interaction only adds connections between existing protein/gene nodes.

This procedure identifies which enzymes are interacting the metabolites and 
the PPI of these enzymes.



PPI as secondary interaction

• By default, this process does not add new nodes targeting existing 
proteins in the network.

• Adding new nodes will dilute the focus on the molecules of interest.

• It will query for interactions between the existing protein nodes in the 
network, enriching the network with PPI information.



Network Building

Set PPI as secondary 
molecular interaction

Set metabolite-protein as 
primary network

Select this option to search for 
PPI between the proteins 

identified from metabolite 
protein search



Network Visualization

Spherical layout

Path explorer enables quick 
identification of the shortest path 
connecting two nodes within the 

subnetwork



Case 4: Build transcriptional regulatory network

*PPI as secondary interaction only adds connections between existing protein/gene 
nodes.
This procedure identifies which genes are targeted by the TF and the PPI of these genes.



Network Visualization
Styling options to 

customize nodes and 
edges appearance

Change background 
color and select 

layout options here

Edge occlusion is an issue that 
particularly affects negatively 

network visualization, decrease edge 
opacity or/and apply edge bundling 

to alleviate the issue.



Case 5: Integrate SNPs in PPI network

*PPI as secondary interaction only adds connections between existing protein/gene 
nodes.
This procedure identifies which genes associated with uploaded SNPs and link their 
protein products through PPI.

List of SNPs SNP-gene PPI

Seed SNP

Associated genes



Network building
Add PPI to expand 
primary SNP-gene 

network



Network building (2)



Network Visualization



Case 6: Build transcriptional regulatory network from list of TFs and genes

The composite network is build by merging the individual omics 
network through shared nodes (gene/protein node in this case)

Transcription factors

Genes/proteins

TF-gene

Protein-protein 
interaction

Input Individual omics network Composite network



Network Building



Network Visualization By default, nodes are colored by 
their omics types and seed nodes 

are highlighted in blue halos 



Color nodes by expression 
values

Coloring by expression values 
facilitate the visualization of 

expression pattern of seed nodes.
Click on this drop-down menu 
and select “Expression” at the 

bottom



Trimming network
Use Network Tools to trim current 

network to reduce network size and 
focus on more relevant nodes.

Minimum network try to identify a 
minimal network connecting all seed 
nodes by computing shortest-paths 

between nodes.



Network visualization
Notice that the network is 

composed mostly of seed nodes 
and has a minimum amount of 

interacting nodes that are necessary 
to form subnetwork

Try 2D visualization by clicking here



Enrichment analysis uncovers 
involved pathways

Selecting enriched pathways will 
highlight corresponding genes in 

the network.

Perform enrichment analysis by 
click on submit here.



Concentric circle layout
Concentric circle layout reveals the 

connection  patterns of a focal node to 
the rest of the network. The further a 
node is to the focal node, the greater 
number of steps it takes to reach it.

1. Select a node of interest to 
investigate by clicking it on the 
node table or in the network

2. Select concentric 
circle layout option here



The End


