
TUTORIAL 4:
Correlation + network analysis



• Web-based platform designed for data-
driven multi-omics integration and 
visualization
• Designed to be accessible to bench 

scientists rather than bioinformatician
• Integrates well-established multivariate

and univariate statistics with innovative 
visual analytics to support:
• Integrative multi-omics analysis
• Clustering and pattern discovery
• Correlation analysis

Intro to OmicsAnalyst



Requirements

• Modern browser supporting WebGL. 
• Ensure that WebGL is enabled in your browser! 

oGo to this page https://get.webgl.org/ to verify your browser supports 
WebGL. 

oRefer to the FAQs for instructions on how to enable WebGL. 

• For the best performance and visualization, use the latest version of 
Google Chrome.



Goal for this tutorial

• A challenge for multi-omics analysis is to interpret highly complex and 
heterogeneous data without being overwhelmed by it
• Visualizing global patterns and clusters facilitate data interpretation
• The network analysis track focuses on presenting relationships within 

and between ‘omics layers, to understand the correlation structures 
between features
• The goal of this tutorial is to:
• Introduce OmicsAnalyst’s tool for network analytics
• Targeted analysis by performing functional enrichment analysis on selected 

regions from the example network



Correlation analysis + network visualization

• An overview of this track is:

• To start the tutorial, click                                 on the homepage



Select “Try Example”1

Select 3rd

dataset and 
click “Yes”

2

Click “Proceed”3

OmicsAnalyst currently supports transcriptomics, proteomics, metabolomics, 
microbiomics, and miRNA data. Human and mouse annotation are supported, 

but data from any species can be analyzed without annotation.



Click “Proceed”1

The main form shows processing parameters that 
were used for each dataset. When uploading

data, it is important to correctly specify whether 
the data are raw counts or continuous values, as 

different data transformations should be used 
prior to differential analysis. See the FAQs for

more details on the processing methods.

See options for 
different datasets by 
changing this menu

If unsure whether the data are already 
normalized, click the eye icon to view 

boxplots of the data. If the data are not 
extremely right skewed, it is generally safe to 

assume that they are already normalized.



The page provides graphics to ensure that the data has been 
properly normalized. Since different transformation may be

preferred compared to differential analysis, you can update the 
method here. Scaling the datasets so that have comparable

distributions across ‘omics types is recommended.

Click “Proceed”

1 Look at the “PCA plot”

2

See the number of 
differential

features from each 
dataset. Click the 

icon to update 
thresholds.



The network analysis requires two selections: the first 
determines how key ‘omics features will be selected, 
and the second determines how the network will be 

constructed from the key features.

Click “Proceed”

1

Select “Statistically 
significant features” and 

“Spearman”
2

Stay on “Correlation Network 
Analysis” tab

3



Networks with too many nodes and 
edges are difficult to visualize in a 
meaningful way, and so this page 

allows you to “prune” the network 
using various filters. For example, 

some advanced layout features are 
disabled for networks greater than 
2000 edges, so in some cases you

should refine the network.

1

Correlation tends to be categorically greater between features 
of the same ‘omics type than of different ‘omics types. For this 
reason, there are separate thresholds for within and between  

‘omics  pairings. Uncheck the box and set the within-omics 
threshold to 0.8

Click “Proceed”3

Click “Update” 2



This is the network viewer in 
OmicsAnalyst. See descriptions of 
the main panels in the blue boxes.

The “Node Explorer” displays 
topological and expression 

information of individual features 

Information on selected 
nodes or edges is 

displayed here

Perform enrichment 
analysis on groups of 

features in the network

Detect modules of 
densely connect features 

within the network

Find shortest paths between 
two selected nodes

Highlight specific groups of 
nodes within the network



There are extensive options for 
navigating and customizing the 

appearance of the network

Change color 
of network 

components

Network Tools

• Change highlight colour

• Reset network view

• Auto-fit network view

• Zoom in 

• Zoom out

• Highlight seed nodes

• Enable lasso node selection

• Extract highlighted nodes

• Edge bundling

• 2D view

• 3D view

• Generate shareable link

Change which nodes 
move when one is 

selected and draggedChange rule for 
how nodes are 

coloured
Toggle view 

between 
different sub-

networks



Select the 
“Concentric circle” 

layout option

1

The “Concentric circle” layout is 
good at showing hierarchical 
relationships in relation to a 

focal node. By default, the view 
is arranged around the node 

with the highest degree. Click 
“Confirm”.

2



Here, we adjust the view of 
the network to make the 

positive and negative edges 
stand out more

Change the 
background to 

“Black”

1 Change the node 
colour scheme to 

the purple gradient
2

Select “Edge 
bundling”

Zoom in 
slightly on the 
main network 4

3



Notice the groups of genes that 
are positively and negatively 
correlated with key miRNAs

Click “Module Explorer”

1

2



Change the algorithm 
to “WalkTrap”1

Select the first module 
to highlight the features 

within the network
2

In a typical module analysis, we first detect 
the modules, next highlight modules within 

the network, and then use the function 
explorer to try understand which biological 

processes the modules correspond to.



Go to the “Function 
Explorer”1

Change to 
“Highlighted 

nodes”

Click “Submit”3

2



Here, we show how to highlight multiple 
modules within the same network without 
making the final result too overwhelming

Change the 
view to “Plain” 1

Select a module

2
Change the colour

3

Select another module

4

Continue changing 
colours and selecting 
modules until all are 

highlighted

5



Select a node from the 
“Node Explorer” to zoom 
in on and highlight in the 

network

1



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

and Contact pages on www.omicsanalyst.ca
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