
ExpressAnalyst - Tutorial 
Starting from multiple tables

-- Comprehensive platform for gene expression and 
meta-analysis



Intro to ExpressAnalyst

• Web platform for the analysis of gene 
expression data and meta-analysis
• Previously part of NetworkAnalyst

• Designed for bench researchers rather than 
specialized bioinformaticians

• Integrates data processing, statistical 
analysis and data visualization to support:
• Data comparisons

• Biological interpretation

• Hypothesis generation

Gene list Single matrix Meta-analysis



Computer and browser requirements

• A modern web browser with JavaScript enabled

• Supported browsers include Chrome, Safari, Firefox, and Internet Explorer 9+

• For best performance and visualization, use:

• Latest version of Google Chrome

• A computer with at least 4GB of physical RAM

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

• Browser must be WebGL enabled for 3D scatter visualization

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



Goals for this tutorial
• Meta-analysis is a quantitative synthesis of results from multiple 

studies that test similar hypotheses

• Gene expression meta-analysis aims to identify molecular signatures 
and shared functional enrichment results to increase understanding 
of biological processes

• Requires advanced statistics and visualization strategies

• The goal of this tutorial is to complete a meta-analysis of expression 
profiles from 3 different studies:
• Perform meta-analysis statistical tests

• Visualize results in interactive heatmaps, Venn diagrams, and 3D PCA plots



Appropriate datasets

• The two main steps of a meta-analysis are: 
• Systematic literature review to identify studies that test the same hypothesis

• Rigorous statistical analysis of the datasets using established methods 

• NetworkAnalyst provides a platform for the second step

• For the meta-analysis to be a success, appropriate datasets should be 
used:
• Study designs should compare the same experimental factors

• Gene expression platforms should be comparable (i.e. studies should not be 
spread over > 10 years)

• Relative similarity of host factors (i.e. species, tissue, sex, age etc.)



Data format

Sample names

Meta-data

Gene/probe ids

https://www.expressanalyst.ca/ExpressAnalyst/resources/data/test/estrogen.txt

…

Needs to be consistent
across datasets and also
Only supports case-control
Design (two factors)

The data file can be tab 
delimited (.tab) or comma 

delimited (.csv)

#NAME Sample1 Sample2 Sample3 Sample4 Sampl5 Sampl6 Sample7 Sample8    

#CLASS case case case case control control control control    

Gene1 -3.06 -2.25 -1.15 -6.64 0.4 1.08 1.22 1.02

Gene2 -1.36 -0.67 -0.17 -0.97 -2.32 -5.06 0.28 1.32

Gene3 1.61 -0.27 0.71 -0.62 0.14 0.11 0.98

Gene4 0.93 1.29 -0.23 -0.74 -2 -1.25 1.07 1.27

https://www.expressanalyst.ca/ExpressAnalyst/resources/data/test/estrogen.txt


Upload data

The first step is to upload and 
process all of your individual 

datasets. This repeats the steps of 
a single gene expression table for 
each dataset - for more details on 

each step, see tutorial 3. 

If you don’t have supported IDs, 
ensure the same annotation is used 
across all datasets and leave ID type 

“unspecified”

Select between different uploaded 
datasets using this dropdown

Click on this icon to upload your 
datasets



When uploading your own data 
ensure the status reads “Finished” for 

all uploaded datasets

Click “Try Examples” to 
load example datasets

Click on this icon to 
check QA/QC plots

Click on proceed 
when ready.



For a meta-analysis to be done properly, the individual 
analyses must test contrasts between the same factors. 

The integrity check ensures that the labels are 
consistent for all previous analytical steps.



1

Use the PCA and density plots to check the 
quality of the data. Here we see significant batch 

effect, so select Combat and click “Update”. 
2

After applying Combat, 
the study batch effect has 

been greatly reduced!



Gene-level meta-analysis

1

Here we will base the meta-analysis on 
effect sizes. To choose between a FEM 

and REM, generate a Q-Q plot by clicking 
“Cochran’s Q Tests”.

From the Q-Q plot we see that the data 
deviates substantially from the straight 

line, so select Random Effect Model.

2

Click “Proceed”

3

ExpressAnalyst has four approaches for gene-level meta-
analysis. The first two are recommended, while the other 

two (vote counting and direct merging) should be used 
for exploratory purposes only. Since we have many DEGs, 

we choose to combine based on effect sizes. 



View results of meta-analysis

1

You can download the 
result table here

Click “Proceed”

Click on the picture icon 
to see a violin plot of a 

specific gene across 
datasets



Analysis overview
In the subsequent slides: we are going 

through ORA heatmap, Upset diagram and 
3D Scatter plot.

For the visual analytics of the meta-analysis results, 
there are up to 4 datasets to work with: the significant 

genes of 3 uploaded datasets, and the combined 
statistics from the meta-analysis. If no option dialog is 

displayed before proceeding to visualization, the 
visualization is using meta-analysis results as input.



Select a group of genes 
with a distinct 

expression pattern in 
the overview by 

dragging your mouse. 
They will appear in the 

focus view.

You can also double 
click on enriched 

pathway to display their 
genes in focus view.

ORA heatmap

You can order the 
samples by class or 

dataset



There are three different 
modes: Intersection, 

Union and Unique. For 
more information, 
please refer to this 

link: https://jokergoo.git
hub.io/ComplexHeatma
p-reference/book/upset-

plot.html#upset-mode

You can click the different 
intersection bars to set 

them as current selection 
for further enrichment 

analysis

Upset diagram

Enrichment analysis 
based on current 

selection

Upset diagram is an alternative to 
Venn diagram, its strength lies on its 

ability to show intersecting data when 
there are more than 3 data sets.



3D PCA plots are useful for visualizing 
the variance in whole-transcriptome 
measures of gene expression across 

different studies. 

You can color nodes by 
metadata or dataset

The settings panel is 
useful for customizing the 
scatter plot environment

You can change the color, 
shape and size of the 

nodes of selected group

The “inset” view shows 
the PCA loading plot

To switch inset and main 
click on this icon.

To hide inset plot click on 
this icon.

3D Scatter Plot



After switching loading plot to main 
view, you can click on gene node to 

see its gene expression pattern.

You can change node size 
by in the “Advanced 

Options” dialog



Biplot view displays feature 
contribution and sample separation 

in the same plot. Features are 
represented by arrows. To try this 

feature, select “Biplot (merged 
view)” option under “View Type”



The End
For more information, visit Tutorials, Resources 

and Contact pages on www.expressanalyst.ca

Also visit our forum for FAQs on www.omicsforum.ca


