ExpressAnalyst - Tutorial
Starting from a list

-- 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

—
Single matrix Meta-analysis




Computer and browser requirements

A modern web browser with JavaScript enabled
e Supported browsers include Chrome, Safari, Firefox, and Internet Explorer 9+

* For best performance and visualization, use:
e Latest version of Google Chrome
e A computer with at least 4GB of physical RAM

e 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

* Differential Expression (DE) analysis is the cornerstone of
transcriptomics data analysis.

* Functional interpretation of the resulting DE genes is a key challenge.

* There is also a lack of tools supporting the analysis of multiple gene lists (gene
list meta-analysis)

* ExpressAnalyst introduces several visual analytics techniques to
facilitate functional interpretation of DE genes and the analysis of
multiple gene lists.



Data upload

1@ > Upload > Quality Check » Meta-Analysis » Sig. Genes » Analysis Overview > GSEA Heatmap » Download

Genes/protein list(s) upload

Please upload one or multiple lists of genes/proteins for network-based analysis and other data visualization, with built-in support for various functional enrichment analysis. For first time users, you are advised to explore the features using one of our example data sets.

1. Browse our list to select an organism

Specify organism ----Not specified---- ~

Set D type --- Not Specified ---

2. Select an ID type

For multiple gene lists, add a *// line to
separate different gene lists

Copy-and-paste one ar more 3. Copy-and-paste your list of genes
gene lists (Insert a “/" line to
indicate the start of a new gene
list, or click here to upload

multiple gene list files)

When entering your gene list, make

Try Examples

sure to enter one gene per row. If
you have multiple gene lists that you
want to analyze, insert “//” in a new

You can also try our 1. Upload line to indicate the start of another

examples to checkout the

list

features and have an idea
of the data format

<< Previous »>  Proceed




Select “Gene list 1”

Example Gene Lists

o Gene list 1

Gene list 2

Gene list 3

Gene list 4

Gene list 5

Gene list 6

Multiple Lists

Organism: Human
ID Type: Entrez Gene
1D

ID

Organism: Fruit fly
ID Type: Uniprot ID

Organism: C. elegans
1D Type: Uniprot ID

Organism: 5.

ID Type: Symbol

Description

Endo
(99 genes)

Trem-1 activation gene signature
genes)

Example gene list for testing purpose
(41 genes)

ample gene list for testing purpose
(74 genes)

ample gene list for testing purpose

Example gene list for te
(50 genes)

Three lists of genes for testing
purpos

Cancel




fr » Upload » Quality Check » Meta-Analysis » Sig.Genes » Analysis Overview » GSEA Heatmap » Download “ Navigate to:

Genes/protein list(s) upload

0K
Please upload one or multiple lists of genes/proteins for network-based analysis and other data visualization, with built-in support for various functional enrichment analysis. For first time users, you are advised 1o explore the features using one @

Specify organism

Set D type

Note: words after
“#” sign are

ignored by the
program

Try Examples

‘All'fD'sare unigue. You can click the
Proceed button to proceed.

H. sapiens (human) ~ @ Welcome
Please upload your data, or try our
Entrez ID N exampIeF(:‘s). g’ N

#Entrez logFC
4495 61.12
4496 51.06
4499 23.79
6354 21.04
6369 19.76
4404 16.24
4501 1476
11026 14.04
199675 12.65
4316 12.04
771 819
6346 7.07
6367 697
5473 676
2357 571
5265 5.65
1462 5.27
2358 4.92
22918 458

reman A &

1, Upload

1.Click on “Upload”

1.Click on “Proceed”

< Previous




Visual analytics

For gene list input, only enrichment
network, ridgeline chart (if fold
change value is provided) and ORA

@ > Upload > Analysis Overview > Ridgeline > Download

heatmap can be used. If multiple

« Interactive volcano plot to « Visualize functional categories

display the DE genes. that are enriched in a network.

Enrichment Network

||
I I Aol il
e
I a4
« Explore overall samples and « Interactive heatmap to explore
genes in 3D space gene expression pattemn

» Visualize fold-change distribution

« Visualize intersections of

gene lists are uploaded, upset

diagram is usable as well.

of enriched pathways

Ridgeline Chart

Refer to tutorial 3 and 4 for

info about Enrichment
Network

multiple sets

<< Previous

.i, Downloads



This analysis option is only available
if fold change is provided in the gene

, , ! . . list. It is useful for visualizing the

Settings par.1el IS R I d ge ‘ | n e d I a g ra m overall fold-change distribution of
used to adjust

ridgeline plot style

the members of gene sets of interest.

a nd n u m ber‘ of far > Upload » Analysis Overview » Ridgeline » Download v Navigate to:
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Go back to upload
page and try
“Multiple Lists”
option

Example Gene Lists

Gene list 1

Gene list 2

Gene list 3

Gene list 4

Gene list 5

Gene list 6

O Muttiple Lists

Parameter

Organism: Human
ID Type: Entrez Gene
D

Organism: Mouse
ID Type: Ent
ID

Organism: Fruit fly
ID Type: Uniprot ID

ID Type: Uniprot_l[]

Organism: 5.
cerevi

ID Type: Uniprot ID

2Fun IDs

ID Type: Symbal

Description

Endotoxin tolerance ge

Trem-1a on gene signature (96
genes)

Example gene list for testing purpose
(41 ganes)

Example gene list for testing purpose
(74 genes)

Example gene list for testing purpose
(47 genes)

Example gene list for testing purpose
(50 genes)




Multiple gene lists analysis is a type
of meta-analysis where the DE genes

of individual studies are integrated
@ > Upload » Analysis Overview » Ridgeline » Download and Compa rEd.

Genes/protein list(s) upload

Please upload one or multiple lists of genas/proteins for network-based analysis and other data visualization, with built-in support for various functional enrichment analysis. For first time users, you are advised to explore the
features using one of our example data sets.

Specify organism M. musculus (mouse) hd

Set ID type Official Gene Symbal

Dram1 -

Clgc

Tir2

Caspl

Laptm3

Hist1h2ak
Copy-and-paste one or more Ifi2712a
gene lists (Insert a /" line to Top2a
Tmsbdx
o
Cdig
Slel1al
Ciita
Eifd=3
Rnase6

“//” is used to Foases
separate different il

Cers
GimapT7

gene lists Wipf -

Cenndlc s

ndicate the start of a new gene
ist, or click here fo uples

€< Previous




ORA heatmap is useful to visualize
shared/unique genes across different

O RA H e at m a p datasets and perform enrichment

analysis

f@ > Home > Upload > Analysis Overview » List Heatmap » Download Vv Navigate to:

Resclution: | Medium w | Calors: [ blue-yellow-darkred w | Border: [ Default w | Dowaload: [--Please Select- w| | [ Share | | db Callery | | 'y Builder [7]

) 7 Quarv[Genes in Focus View v Rese ?
, | Datwbwe[KEGE ] submie | [ Save
Term: Search  Show All
Wote: double click a row to view the corresponding prafile
Hame Hits Pual AdiP
Leizhmanizsiz 667 1.482-7 0.000034 %
Tuberculosiz 8178 2177 0.000034
Staplvlococcus aursus infe 656 0.00000127: 0.000133
Systemic lupus ervthemato: 6143 0.0000128 © 0.00101
Phazosome 6181 0.0000481 © 0.00308
Legionellosiz 4/38 0.0000609 © 0.0031%
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. . NF kappz B siznaling patly 4102 0000695 0.0244
to drag select a region in ;
Inflammatory bowel diseas: 339 0.00137 0.0429
the overview heatmap - w6 s ooe
Salmonella infection 378 0.00303 0.0762
Influsnza & 4164 0.00313 0.0762
Rheumatoid arthrtis 384 0.0037& 0.0843
Antizen processing and pre 351 0.00471 0.0924
IL-17 signaling pathway 391 000471 0.0924
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Upset diagram is an alternative to
venn diagram and our heatmap

U p S et D i a g ra m viewer, to visualize shared/unique

genes across different datasets and
perform enrichment analysis

f} » Home » Upload » Analysis Overview > ListHeatmap > UpsetPlot » Download

Envichment Analysis

This UpSet diagram is useful for displaying all possible comparisons between datasets. Database: | KEGG | Submit

» Three distinct modes are available: intersection, distinct and viion. By default, intersection mode is displayed. Please refer to this link for more inforg E n r I C h m e n t a n a | ys I S
« Different nodes and connecting nodes correspond to the possible comparisons between datasets that contain hits ) o o N
« Different vertical bars represent the number of hits corresponding to select comparizon. Horizontal bars represent the number of hits corresponding to b a S e d O n C u r re n t Leishmanizsiz 1067 (345 DO0DOL,

+ Click onnodes and bars to show the corresponding features on the left panel. Click on empty space within the plot area to reset selection and highligh Hematopoietic cell lim 10095 1.06e-7  0.000012

» Datasets without hits will be excluded SEleCtiOn
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7

MNF-kappa B signaling: 9109 © 0.0000037 0.000148

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 B~ You can click the different W .

intersections to set them &

ﬁ- as current selection for
further enrichment
analysis

Inflammatory bowel & 7739 0.0000042 0.00014%
Tuberculosis 117178 0.000003Z 0.000164
Asthma 323 0.0000077 0.000221

Epstein-Barr virus infe 12/230° 0.000010¢ 0.000233
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Cell adhesion meleeul 10/171 0.000023Z 0.000562
Phagosome 10/181: 0.000037¢ 0.000831

Primary immuncdefici 3736  0.000045€ 0.00104

‘Viral myocarditis 7/88  0.000060¢ 0.00119
-

datalist2
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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




