2 Clarivate”

MetaCore essentials

Indiana University November 2022

Nuria Forns Escudé, PhD
Senior Customer Education Specialist
Nuria.forns@Clarivate.com



mailto:Nuria.forns@Clarivate.com

Agenda

1. Overview of MetaCore

2. Live demo:
— Using MetaCore as a knowledge mining tool

— Uploading your data
— Running a pathway map enrichment analysis
— Building networks

3. Q&A
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What is MetaCore?

1 2 3 4 5 6

/ \\\
\\\

\\
\
\xl @
\
alpha q RA /
26S prote aso%@ /
\ (208 core) /o/
4 a Z@ ‘.
Cac'd RAR-alpha/RX Um‘ :

MetaCore

Pathway Analysis Platform
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v Knowledge mining

v" Analyze and understand experimental findings (Omics data) in the context of validated
biological pathways

v Generate and confirm hypotheses for novel biomarkers, targets, mechanisms of action
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http://en.wikipedia.org/wiki/File:Heatmap.png

What is the content creation process?

Publications Global Network

Manual annotation from *  Directionality >3 million interactions ~ 1600 canonical and disease
publications *  Mechanism signaling pathways
* Team of PhDs, MDs *  Effect

* More than 10 years
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MetaCore Content
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Human genes in network
Mouse genes in network
Rat genes in network
Chemical compounds
Drugs
Endogenous compounds
Metabolic reactions
Transport reactions
Processing Reactions
Pubmed journals
Pubmed records
Pubmed articles (unique)
Total amount of interactions
- Protein —Protein
- Compound = Protein
- Compound - Compound
- Metabolic enzyme -Reaction
- Transporter —Reaction
- Substrate, Product — Reaction
- RNA - Protein
Pathway maps
- Human genes in maps
- Mouse genes in maps
- Rat genes in maps
- Interactions in maps
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Differentiators compared to other solutions

v'100% manual curation by team of PhD- and MD-level research professionals
v'Each molecular interaction is noted with mechanism, directionality & effect
v'Unrestricted size and integration of different data types when building networks

v'Comprehensive source of all critical data, including gene variant information, in one platform

Publications ) Molecular Interaction | Global Network
Manual annotation from *  Directionality >3 million interactions ~ 1600 canonical and disease
publications *  Mechanism signaling pathways
* Team of PhDs, MDs *  Effect

* More than 10 years
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C39

Gene Expression Omnibus

Training data set

GSE95153 - Combining BET and MEK inhibitors synergistically targets NRAS mutant Melanoma cells
= Platform :lllumina NextSeq 500 (Homo sapiens)
= Comparison: BET inhibitor (JQ)

MEK inhibitor (PD)
BET / MEK combination

PMID: 29650805 “Co-targeting BET and MEK as salvage therapy for MAPK and
checkpoint inhibitor-resistant melanoma”

Questions?

1. Visualize the impact of the 3 treatments in the expression of melanoma cells
2. Understand the impact of MEK inhibition in melanoma signaling pathways
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MetaCore Login Page
https://portal.eenego.com/
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MetaCore

A Cortellis solution
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“Something that | do
with MetaCore in one
afternoon now, would
have taken a week
before.”

Dr. Charles Lecellier
Principal Investigator
IGMM

systems contentin
context, giving you
essential data and
analytical tools to
accelerate your

scientific research.

© 2019 Clarivate Analytics Privacy Cookie Policy

A series of industry-
academy partnerships
on systems biology of
common human

diseases and stem cells,

led by Clarivate
Analytics.

Data Usage Terms of Use

pharmacology solution
that incorporates
extensive manually
curated information on
biological effects of
small molecule
compounds.

Copyright Contact Us

Home  Support  Training  AboutUs

Haka target Your GPS in Pathway Analysis

identification LOGIN

failure a thing Whether you want to reduce the risk in your OMICs analysis, realize the

ofthe past potential of your biomarkers, or establish a target's mechanism of

action, Clarivate Analytics has the right solution for you. Username
|nforns

© S ‘ MetaCore MetaMiner MetaDrug IPaSSWDFd

High quality biological Partnerships Aleading systems

[} Remember me

Forgot your password?



https://portal.genego.com/

1. Knowledge mining
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EZ search for information related to melanoma

%

4 % - =

: ) Maost Popular Workflows & i .
Genomic Analysis Questions Upload Reports One-click Analysis
EZ Search
Mame |melanoma | I Search I [[] Exact match
Objects Found Results
Genes (247) T Show tree with all diseases

Gene Aberrations (7933)
Proteins (782)
RNA (1110)
Compounds (2)
Network Objects (120)
Interactions (92)
Diseases (10)
Drugs (203)
Small Molecule Drugs (140)
Biologics (63)

Potential Disease Biomarkers (3234)

GO Processes (4)

Selected Diseases

[ ] Disease Details

M Melanoma

ant Melanoma, Malignant Melanomas, Melana

O Melanoma, Uveal
Synonyms: MELANOMA, UVEAL, Melanoma, Uveal

[ Melanoma, Cutaneous Malignant
Synonyms: MELANOMA, CUTANEOUS MALIGNANT, Melanoma,

O Melanoma, Amelanotic
Mesh Reference: D018328
: Amelanotic Mel

v ¥ , Amelanotic Melanomas, Melz
Melanoma, Experimental
Mesh Reference: D008546

[# Synonyms: B16 Melanoma, B16 Melanomas, Cloudman 591 Mel
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Build Network

Disease = Export
Table of Contents
Summary

Causal Assodations (by Gene)

Causal Assodiations (Endogenous

Compounds)
Drugs & Therapeutic Agents
Pathway Maps

melanoma H Search JAdvanced Search

R

Search & Browse
Content

Predict Compound

Custom Content (MetaDrug)

<+ Build Network Indude Subfolders | [] Show low trust content

Summary

Description

A malignant neoplasm derived from cells that are capable of forming melanin, whiml
from a pigmented nevus or malignant lentigo. Melanomas frequently metastasize wi
al., Textbook of Dermatology, 4th ed, p2445)
Entry Terms

Melanoma; Malignant Melanoma; Malignant Melanomas; Melanoma, Malignant; Mg
External Databases
Mesh D008545

Disease Ontologies

[P =T———




What can | learn about genes being aberrantly expressed in
melanoma?

Causal Associations (by Gene)

highlight text. . 0ol 4 »
Result pages: |1 2 3 179 (showing results 1 to 20 of 3566)
Alteration | Alteration Alteration ) Activity/Gain/Loss  Normal/Pathology Subcc_ellul_a ’ Organ/Tissue )
| EF Level Type Subtype DERTE I AT of Function Concentration LiEm Distribution EEZER Ihffe
Change
.:E:. Buil 1 GC DNA level  Haplotype/SNP GC HUMAN rs1155563(G) Blood Melanoma, Cutaneous -
Malignant
2 MGMT DNA level  Haplotype/SNP MGMT HUMAN rs12917(T) Melanocytes, Melanoma,
Blood Melanoma, Cutaneous
Table of Contents Helionant
3 TP53 DNA level  Haplotype/SNP TP53 HUMAN c.807C>T(T) Mucous Membrane  Melanoma
Summary 4 CTHMMNBIPL DNA level  Haplotype/SNP CTNNBIP1 HUMAN €.1A>G(G) Blood Melanoma
Causal Assodations (by Gene) » 5 kc, DNAlevel  Haplotype/SNP ERCC2 HUMAN rs13181(C)_rs1799793(A) Blood, Melanoma, Cutaneous
Causal Assodations (Endogenous ERCQ2 Mouth Mucoss  Malignant
Compounds) 6 GNAQ DNA level  Haplotype/SNP GNAQ HUMAN c.625C=T(T) Uvea Melanoma, Uveal
Drugs & Therapeutic Agents 7 ANKRD11, DNA level  Haplotype/SNP ANKRD11 HUMAN rs2353033(A) Blood Melanoma
Pathway Maps LOC100287036
8 CDKN2A DNA level  Haplotype/SNP CDKN2A HUMAN c.451C=T(T) Melanocytes Melanoma
ne Large ACTA2 HUMAN Deletion / Melanocytes Melanoma

Filter

» Alteration Level
b Alteration Type

b Alteration Subtype

angements Deletion

STR/VNRT

ACTAZ HUMAN Deletion
NCOAS HUMAN rs4911161(G)

+ References

IGF1 HUMAN c.?(CA)19 down

TP33 HUMAN c.860A>G(G)

BPIFA3 HUMAN rs17305657(T)

Dland

+ Melanoma, Cutaneous Malignant

Melomama Codanane

1. ¥ Schafer &, Emmert S, Kruppa 1, Schubert S, Tzvetkov M, Mdssner R, Reich K, Berking
No association of vitamin D metabolism-related polymorphisms and melanoma risk as well
Archives of dermatological research 2012 Jul;304(5):353-61

» Abundance
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» Activity/Gain/Loss of Function
» Subcellular Localization Change
» Organ/Tissue Distribution

} Disease

} Drug Targets/Biomarkers

PMID: 22576141

w Experiment Details

Description

Pathology name in
article

In a hospital-based case-control study including 3
(rs1155563, rs7041), and VDR (rs7573432, rs7312
involved in the vitamin D metabolism was found to
covariables.

Cutaneous melanoma



2. Uploading data
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Upload data into MetaCore

%

Genomic
Analysis

You can upload your experimental datz as well as list of genes/proteins/metabolites.

L1
Most Popular
Questions

4

Upload

M
Workflows &
Repaorts

Upload Experiments with Gene or Protein IDs )

5 Upload Metaholites 17
Upload Interactions [
Upload Structures [}
Upload Genomic Variants [

One-click
Analysis

Builg

Specify the column types in your file:

ODooOoOooom

File data .

Experiments name prefix [MelanomaDataset

Data Analysis Wizard (General parser)

@© only first 10 lines of your file are shown. Use horizontal scrolling if needed.

Use checkboxes against each row to specify table header lines

<< Back Next >>

Data Analysis Wizard (General parser)

Click "browse" to select file(s) to upload:

“C:\Users\u6D48(]39\Desktop\MElanomaData. Browse... ”

Data format

Warning: do not mix IDs in the same co
Excel or plain text with tab separated fiel

Warning: Currently, Excel 2007 files are
tab separated fields or an older Excel ver

The file has to be in the following format

[name 1]

[name n]

[f= == B I = L R

_Gene

EMNSGO00001T

~|ENSG0000017

EMNSG0000013
EMSGO00001T
EMSGO000016
EMNSGO000012
EMSGO00001E
EMNSGO000010

-11.899845
-3.7946073
-5.7367193
-9.7823006
-11.417683
-10.013915
-14.591188

-11.34163

Jo/Dfold JQ/D p-value

2.83E-17
2.29E-06
1.00E-13
1.29E-16
8.76E-27
1.09E-15
5.48E-31
1.66E-29

]

[ EnsemBL 1Ds

[~ | [ Foldchange

[~1] [ Pvalue

| [ ] [Pvalue

I [ Intensity

[Gene | [52/p foia | /o pvalue | [Po/D fold | [Po/D p-value | [comboyp fold

Gene 1Q/D fold IQ/D p-value PD/D fold PD/D p-value Combo/D fold
ENSGO0000175063 -11.89984457 2.82846E-17 -6.696517564 7.24527E-11 -360.0277313
ENSGO0000171848  -3.794607942 2.29196E-06 -9.029358021 7.8051E-15 -233.3470959
ENSG00000189057 -5.736719315 1.00479E-13 -8.069565997 1.06915E-18 -187.2615365
ENSG00000178999 -9.782300588 1.28614E-16 -8.06897979 3.27817E-14 -215.2940858
ENSG0O0000168078 -11.41768256 8.76286E-27 -7.326696304 2.21615E-19 -230.814527

ENSGO0000126787 -10.01391474 1.08513E-15 -7.09657905 4.68533E-12 -184.0147553
ENSG0O0000186185 -14.59118824 5.48202E-31 -8.357466807 2.4119E-21 -259.8326276

Species

.\\

Data Analysis Wizard (General parser)

S )
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3. Pathway map enrichment
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Which pathway maps are significantly enriched?
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Upload
dataset into
Metacore

Analyze

Pathway Maps

4

Upload

X - —
‘% K ;‘ J ﬁ g =
Genomic Most Popular Workflows & One-click
Analysis Questions Upload Reports Analysis

You can upload your experimental data as well as list of genes/proteins/metabolites.

Upload Experiments with Gene or Protein IDs [}
Upload Metabolites

Upload Interactions [
Upload Structures 3

=

Upload Genomic Variants [

Enrichment Ontologies T

Scores and ranks entities in functional ontologies most relevant in activated
dataset(s).

0 jigg
] Pathway Maps

(i} Map Folders

[} Process Networks

L[] Diseases (by Biomarkers)

F] Disease Biomarker Networks

i] Drug Target Networks

L] Toxic Pathologies

i} Drug_and Xenobiotic Metabolism Enzymes

] Toxicity Networks
i Metabolic Networks
LK Metabolic Networks (Endogenous)




What overall process is impacted when comparing single treatment vs.
combo treatment?

w Experiments

) ) Network . . .
Experiment name Species Objects Ratio of differentially
I MelanomaDataset2_BETfold-change Homo sapiens 474 express ed genes f rom
A MelanomaDataset2_MEKfold-change Homo sapiens 398
. dataset (GREEN) over all
B MelanomaDataset?_Combo fold-change Homo sapiens 858 _—
network objects in
Graphical representation of —Iog(pVaIue))L folder (RED)
# Maps i0 f05 {1 {15 {2 {25 {3 {35 {4  -log(pValue) pValue min{pValue) + FDR Ratio
1 Aberrant B-Raf signaling_in melanoma progression S S S| 3.694e-5 2.177e-5 1.359e-3 7/55
2.177e-5 7.621e-4 7/55
S S S S S S S 2.255e-5 1.597e-3 9/53
2 The role of aberrations in CDKN2 locus and CDK4 in familial melanoma  ———— 1.149e-2 8.773e-4 1.186e-1 3/28
S S S 8.773e-4 1.663e-2 4/28
I S 7.75%e-3 7.845e-2 4/28
3 FEGR2 signalinu in melanoma I 4.140e-3 3.084e-3 6.145e-2 4!39
D S S S 3.084e-3 4.067e-2 4/39
I S S 4.763e-3 5.912e-2 3/39
4 Upregulation of MITF in melanoma I S 3.084e-3 3.084e-3 4.923e-2 4/36
[ 1.830e-2 1.189%-1 3/36
3.344e-3 4.793e-2 5/36

\ v J

Map folder name Significance of overlap of differentially expressed genes in the folder
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What pathways are disrupted by the differentially expressed genes?

f\.i\:,:‘:vu] @ | | "o - Experimental Data [X] dose
RalA | v ERK1/2 -
v >
= : (GR, i ot Aurora-B
- § \gamma - b W \ .
RalA regulation S nO0Rsk ERK2 (MAPK1 AKT @ . . . w . s ] .
athway o s . ' eneral Experimen enomic Variant Experiments
P4 ’ @ complex @ @ @ PKB

;_\.::;ﬂ.”‘ ‘I_Tl'g'i *Hn@ & { 9 By Objects
GTPases in : T1 LK pOORSK1

GTPase i ‘@ ‘ AURKB(ENSGD0000178999)
Kinase cascades \) @ @ By Experiments
- g S (1) MelanomaDataset-New_Combo/D fold
o ,] :‘f‘ P *@; 3 & I AKTS (2) MelanomaDataset-New_PD/D fold
N~ (NICD) b AMPK &ipha
INKIMAPKS-10) COK1 p3~ ﬁ-ﬂ- f HAI: ih : f| ¥ @@ (3) MelanomaDataset-New_1Q/D fold
a 0 * i

Objects

@ @ @ s @ AURKB{ENSG00000178999)
‘ ‘ Q;' A 1 1: (1) MelanomaDataset-New_Co... I -215.29 [4.5e-68]
'“I] FOXO3A 2 2:(2) MelanomaDataset-New_PD/ [ | -8.07 [3.3e-14]
/ {ES1 \?
L\bﬂ el ﬁ

3 3:(3) MelanomaDataset-New_JQ/... [ | -9.78 [1.3e-16]

N Kinases such as Aurora-B are significantly
(b down regulated in Combo/D treatment

\ compared to BET/MEK inhibited single group
; C: PTEN and in Melanoma progression pathway map

Melanoma cell
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4. Building networks
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Hypothesizing mechanisms of action behind MEK inhibitors by building
network

% Build Network

. 2 Build Network for Single Gene/Protein/Compound or a List 3
—> 2 Build Network for Your Experimental Data

Build Network 4

9 Build Network for a Disease [F)
9 Build Network for a Process [
a2 Merge Networks [

>
N \ \
R < S
'Eb T§3 B N 2N
P2 precursor PKA-cat (cAMP-dependent) in1

PPAR-gamma/RXR-alpha Skp2/TrCP/FBXW g
€ GAB2
POLR2A
Caveolin-1
Tgi @ ERK1/2 W A
MEK1/2 Uﬁs
H)gg!’
e ;
< g " Matrifin-3 X o ¥
Tenascin-C « MAP2
Q ‘ Myogl va DNA %se I
DAAML ) a
! PI3K class IT (ClI-alpha) cpK1(p34) ?
q @ \ N AHNAK
c-1AP2
TMEM132A ? @
G MaxiK alpha s nit ? CENP-E
VEGF-B NAv3 i
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Create a network from your experimental data

Home  Active Data

MName

4
d

Type Date

File  Edit View Tools Help

&6 B

| L3 ]

< Workflows »

il set Threshold and Background List...

Il Functional Ontology Enrichment r

£3My Dat Interactome for Experiment(s) ¥ OR
: y Data

£ EXPERIMENTS fﬁ' Build Network from Active Data... I

i) Eos_vs_neu Build Network from the List...
@ Eos_vs_neu
£ GENE LISTS Filter Experiments...

@) Eos_vs_neu @ List Operations...

EBFos va nellm ey
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i) Melanoma dataset GSES5153_PD/D FC_FF

® ocx

02/08/2019 15:05:31

) S | — ) * 2
P - [i a = e 2 _ 3
Genomic Most Popular Workflows &  One-click : Custom Predict Compoul
Analysis Questions Upload Reports Analysis Build Network Content (M':ct:alsnrzg)

Build Network

- - i nd or a List [
Build Network for Your Fxperimental Data [7lj
UG TETWOTK 101 5 Disease 1]

Build Network for a Process [
Merge Networks [

Model Pathways

& Canonical Pathway Modeling 3
Warning. This is a calculation intensive algorithm. Running time depends on the size of activated experiment(s). We strongly
recommiend to limit the size to 150 objects.



Create a network from your experimental data

There are 10 building algorithms with
short description and recommendations

Network options

Choose building algorithm Generates sub-networks enriched with seed nodes (nodes from root list = activated
- experiments). Sub-networks are ranked by a P-value and G-Score and interpreted in terms of -0—0—¢ O ¢~0—Q—0—0—9
Analyze network M ‘ Gene Ontology processes. [ S/ NN i
. - @ (e (O — * = f. -
Number of nodes i work @ We recommend 300-600 genes in input list for this algorithm. Analysis of larger datasets .{, 7 ¢ \. \. - C
umber of nodes in a networl i i ion il / \ /
(>2,000 genes) is possible but calculation will take longer. / \ ..L / = i 2| 5
/
« Use canonical pathways (processing takes longer for larg \. I - o / | ./
/N ! J
. L] \ L] L] L
Build network
tional options

© show legend

Use Additional Options (e.g. add molecular
entity to the network) if necessary
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Summary

v" Knowledge mining — to better understand our disease/object of interest

v Upload dataset - to see what biological processes were significantly enriched in my data.

v' Pathway Maps-look at pathway maps like “Aberrant B-Raf signaling in melanoma progression” to evaluate the
overlay of my data.

v Build Network for PD/D (MEK inhibitor) hypothesizing its mechanisms of action.

; . Network
- Experiment name ecies
@ = D sp Objects
T MelanomaDataset-New_JQ/D fold Homo sapiens 879
i - | I MelanomaDataset-New_PD/D fold Homo sapiens 767
Kingsd ) K 11 LK* i IRy B MelanomaDataset-New_Combo/D fold Homo sapiens 1189
Aﬁ
FOXM| | U
RMJ., N
R
ML & e
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More
trainings
this week!
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MetaCore training webinar: Building networks tips & tricks — Tuesday November 15t 10am
EST

In this webinar we will focus on the building network capability which allows you to quickly
illustrate your findings. During the session we will discuss tips and tricks to optimally visualize
and interpret your networks.

Using MetaCore™, a Cortellis™ solution, for multi-omics analysis - Wednesday November
16th 10am EST

During this session we will learn how to approach multi-omics analysis in MetaCore.
Specifically, we will analyze

metabolic, proteomic and gene expression data all at once to be able to hypothesize about
their relationship.

We hope to see you there, bring your questions with you!
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