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Existing web-based tools

30mics: Correlation and co-expression analysis
coupled with functional enrichment and pathway - _ 4 %
analysis §s 5

Paintomics: Mapping to KEGG pathways coupled . &%
with visualization and functional enrichment

IMPaLA: Joint pathway over-representation and ®

enrichment analysis with o _ _

’éranscriptomics/proteomics and metabolomics 30mics OmicsNet
ata.

OmicsNet: Mapping to molecular interactions for
3D network visual analytics coupled with
functional enrichment analysis

GeneTrail2: Multiple-omics integration coupled i e =N BT
with enrichment analysis and identification of e :
dysregulated subnetwork | amao ..
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Overview

* Gap
o Most bioinformaticstool dedicated for data-driven multi-omicsintegration are standalone and require
programming knowledge. Existing web-based tools mainly focus on knowledge-driven multi-omics
integration through pathwayand enrichment analysis.

Goal

To provide an intuitive platform for cliniciansand bench scientists to perform multi-omics integrationin a
data-driven and unbiased manner.
= Omics abundancetables and corresponding metadata

= Supports transcriptomics, proteomics, metabolomics and miRNA data.

Approaches
o Multivariate statistics, univariate correlation coupled with clustering analysisand visual analytics



Processed tables

Workflow

* Upload normalized data matrices and metadata ~LLLL
fi I e Omics data 2
Multi-omics harmonization l
* Perform multi-omics harmonization to make the . A
data more comparable 7‘ A o T

Data driven integration l

* Data-driven integration to study relationships, ——
clusters and identify biomarkers. i




Requirements

* Modern browser supporting WebGL.

* Ensure that WebGL is enabled in your browser!

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

o Refer to the FAQs for instructions on how to enable WebGL.

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



Multivariate Statistics

e Supports several well-established algorithms
for integrating multiple-omics data

o Dimensionality reduction to visualize hidden :
patterns and clusters Expression pattem\

o ldentify sets of features that maximize
correlation between omics datasets

o ldentify enriched functional groups in signature
features
* Both supervised and unsupervised methods
o Supervised: DIABLO
o Unsupervised: MOFA, MCIA

o Visualize overall sample and loading space
using our interactive scatter plot viewer.

o Visualize correlated features using our
interactive network viewer.

Joint visualization of loading and sample space
with a set of features from an enriched pathway
highlighted in blue.



Unsupervised Clustering

* OmicsAnalyst aims at identifying
and visualizing discrete clusters N

es [Wards mathod | Cluster ssmples:[Ploase Select— v| Dowslost.[—Please Select- v| | [& Share

Cuent [Dataset 2 v | o« [Medium v|  Colors: [biue-yalow-darkred v| Berder [Default v| Cluster

Orervien Susctall  Focws View Enrichment Analysis

and patterns within user’s omics S
data that would be difficult to | i
identify manually.
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e Visualize the inherent clusters e
using heatmap and integrative —
scatter plot viewer.
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Correlation analysis

* OmicsAnalyst uses well-established ° .
univariate correlation methods to ‘ L
identify pairs of highly correlated 2 Y @
features across omics layers. .

* Univariate correlation and partial ®
correlation e 92
* Parametric: Pearson - a9 o
* Non-parametric: Spearman, Kendall ": o “..
7]

e Visualize the results in the form of
correlation network using our
network viewer

Multi-omics correlation network in 3D
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Interactive scatter plot viewer

Biplot projecting Ioading contributions of features Loading p|ot h|gh||ght|ngthe same features
from an enriched pathway on sample space



Integrative view

View both sample and loading space simultaneously
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From overview to detailed analysis

1. Feature selection

View Type: | Score plot (samples) v | Node Style: | Size v | Node display: | Default v | Biplot Arrow: |NoLabel v | Download: | PNG v| Advanced Options (7]
Settings Ranked Features 9
4-DIMETHYLAMINOBUTYL IMIDOTHIOCARBAMATE Comp.2 —_——
Background D o af . Omics: | Metabolomics ~ |
Floor o _I > View: | Significant ~ | Update
) .
Wall 0O Iil * 24 * Feature Stat P-raw P-adj Color
.
Shadow O L] Q . B Progesterone  0.249' 1.44e-12 2.49e-9
Axis Center v g name
= ) EI Q é ! - B Fost i Betaine 0.011:2.75e-11 2.37e-8
. v * . . . B8 Second tn
Overview A é . B T b \ DL-2-Aminoocta -0.175 7.66e-11 4.40e-8
I = | 01 . . . B Bassine
Select: [ Condition v 4 LysoPCI1619Z  -0.19€ 1.10e-10 4.74e-8
Colors: | Default v | Submit
— ubmi s Cortisol 0.330' 7.20e-10 2.48e-7
[] Name Size Color Edit N .
. . * LysoPC1829Z,17 -0.26E 9.13e-10 2.62e-7
[] First tri 17 m . /
[] Second tri 7 Wl s & & 2
] : : 7 ichm lysi
S o : : 2. Enrichment analysis
Condition >
[7] Baseline P

Enrichment Analysis 9

Method: | ORA v |
Database: | KEGG (Metabolite) ~

Name Hits P-val P-val(ac Colo

Central carbon metat 17  1.79%e-1 2.44e-1

Aminoacyl-tRNA bios 14 5.66e-7 0.0000:
Neuroactive ligand-re 13 0.0000( 0.0002%
ABC transporters 22 0.0000C 0.0002¢
e beta-Alanine metabol 10 0.0000( 0.0002¢

o Sphingolipid signaling 6 0.0000¢ 0.0038¢
+ Name: L-Arginine
Mineral absorption 8 0.0001< 0.0047¢

Arginine biosynthesis 7 0.0001¢ 0.0057%

Cortisol synthesis anc 5 0.00031 0.0086€

Plirninn cnwine cnd SR A0 0 AGOGDT 0 OONTE
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The End

For more information, visit the FAQs, Tutorials, Resources

and Contact pages on www.omicsanalyst.ca
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