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MetaCore Can Help

After enter keyword or upload data, 2 i e e

¥ Gene Details
PDCD1
] Symbols PDCD1, CD279, hPD-1, hPD-I, hSLE1, PD-1, PD1, SLEB2
Full Name programmed cell death 1

Table of Contents Diseases
n ] 8 General v Associated Diseases
Gene Details
it would find out —
;::::T;e;z;?‘eg”” 1 Arthritis, Rheumatoid PubMed: 15022318, 15188352, 15818672, 15950535, 17142787, 17468813, 20506224, 21547439, 24062057, 24804191
Vendors 2 Autoimmune Diseases PubMed: 15883854, 19035512
u u u u 3 PubMed: 28535114 .
(23] 4 Breast Neoplasms PubMed: 21113674, 21487727
(@ Deep information mining |
Interactions 6 Carcinoma, Ductal, Breast PubMed:
7 Carcinoma, Hepatocellular PubMed: 23041554, 23291409 -
P th M 8 Carcinoma, Non-Small-Cell PubMed: 21840566
Lung
a Way a p 9 Carcinoma, Renal Cell  PubMed: 17363529, 23730407
Mechanism Link info

Transcription regulation ®

2 acoa £ _1_Iocoming Activatio anscooh : 5604582, 20580042 = v
= N = 1 Nivolumab
olorectal Neopla PubMed: 228 9, 25604582, 25752522, 27339628
15 COVID-19

2 Pidilizumab
: 32679621, 32983106 R
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o |
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a - - X - Kec2sa® GRMS X
e M SLCBA19 X X X 7 l‘
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‘Omics’ Data
Analysis

Knowledge Mining
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Publications Molecular Interaction
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Manual annotation 3 million
from publications Interactions

* Team of PhDs, MDs
* More than 10 years
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Protein-Protein

¥ Compound - Portein

B Compound -Compound

B Metabolic enzyme - Reaction
Transporter - Reaction
Substrate, Product - Reaction

% RNA - Protein
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Global Network

Pathway maps

1500+ canonical and
disease signaling
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Human Genes
Human SwissProt proteins
Mouse genes
Mouse SwissProt proteins
Rat genes
Rat SwissProt proteins
Compounds
Compounds with structure
Endogenous compounds
Nutritional compounds
Metabolites of xenobiotic
Drugs

- Biologics

- Small Molecules

- Approved drugs

- Withdrawn drugs

- Clinical trial drugs

- Discontinued drugs

- Preclinical drugs

- Unknown

- Drug combination regimens

2 Clarivate”
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MetaCore
Human genes in networ
Mouse genes in network

number

29299

108665 Rat genes in network 18627
20384 Chemical compounds 584362
73077 Drugs 4972
17112 Endogenous compounds 3554
42936 Metabolic reactions 52940

8154 Transport reactions 4976
1032629 Processing Reactions 4515
1016012 Pubmed journals 3785

5518 Pubmed records 4250392

126 Pubmed articles (unique) 331133
40495 I Total amount of interactions 37 1?953'

9116 - Protein — Protein 1647674

1360 - Compound — Protein 1087375

7756 - Compound — Compound 12869

2290 - Metabolic enzyme -Reaction 64097

261 - Transporter — Reaction 5529
4992 - Substrate, Product —Reaction 141439
1187 - RNA — Protein 758970

250 L_Pathway maps 1504

136 - Human genes in maps 8292
8445, - Mouse genes in maps

- Rat genes in maps
- Interactions in maps
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Percentage of statistically

Transcription factor/

significant intersections Gold standard ID#

with gold standards

16% Ingenuity (Transcription)

36% Ingenuity (All)

32% TransPath

16% TransFac Systematic study of transcription
16% Biocarta factors and their targets identified
24% KEGG through “gold standard

804 Wikipathways experiments” and intersection with
16% Cell Signaling Technology transcriptional regulatory
16% GeneSpring (Expression or Binding) interaCtionS _in free and

4% CEneS e (Bxaesson e Bneing commercially available databases
28% PathwayStudio

Assessing quality and completeness of human transcriptional regulatory pathways ona genome-wide scale Biol. Direct 2011, 6:15
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MetaCore %_‘ A % E 2 Clarivate

A Cortellis solution Analytics
Home Support  Training  About Us
Makoe target Your GPS in Pathway Analysis
identification LOGIN
failure a thing Whether you want to reduce the risk in your OMICs analysis, realize the
of the past potential of your biomarkers, or establish a target's mechanism of |Usemame 1§ % I‘I]F I:I,E
action, Clarivate has the right solution for you. X 3
Password
I> Clarivate MetaCore MetaMiner MetaDrug |
— : [ Remember me
High quality biological Partnerships A leading systems
systerms contentin A series of industry- pharmaceclogy solution

“Something that | do context, giving you academy partnerships  thatincorporates

with MetaCore in one essent.lal data and on systems biology of extensive manua!ly
B v — analytical tools to commaon human curated information on
have taken a L.'.-r' ok accelerate your biclogical effects of

o diseases and stermn
before.” scientific research. cells, led by Clarivate. small molecule
compounds.

Forgot your password?

Dr. Charles Lecellier
Principal Investigator
IGMM

© 2021 Clarivate  Privacy Cookie Policy DataUsage TermsofUse Copyright ContactUs

T
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MetaCore HOME APPLICATIONS‘l'TL & E_g
E e Ny
File Edit View Tools Help
] £ B () Activate/Deactivate
Home My Data
Name Type Date un)
‘IMy Data
El EXPERIMENTS 06/08/2022 01:08:55
G STRUCTURES 06/08/2022 01:10:25

(] VARIANT DATASETS

) GENE LISTS
CIFILTER PRESETS
CJ WORKFLOWS

1 SAVED NETWORKS
CJENRICHMENTS

((1Shared Data
711 nat&Fanind

(] VARIANT EXPERIMENTS

06/22/2022 01:53:33
06/22/2022 01:54:25
06/22/2022 08:29:28
10/25/2022 08:47:58
11/07/2022 09:02:51
11/22/2022 02:56:44
11/22/2022 03:45:32

CESS$E

EES

V]

\REEIE

Please, drag one or more experiments from the upper
frame and drop it here.

[ 1 1]
=== Products

e weichun
Q

Search for genes, drugs,

diseases, p...

1255

e

> 3 —_— I
P ‘$ q | — .;:‘: '-"J; q
Genomic Workflows &  One-click Build Custom Predict Compound Search &
GetStarted  apaiysis Upload Reports Analysis Network Content  Activity (MetaDrug) ~ Browse
Content
Search
Quick Search
Advanced search @
Search/Browse Pathway Maps &
-] =3
TIERDIIRIFE
Upload Your Data @

Pre-process Omics Data [

Analyze (activate your experimental data first)

Pathway Map Analysis @

Enrichment Analysis @

Compare Experiments &

Get Started

Follow the links to start making the most of MetaOore
TI 2N

gl&ﬁ*ﬁ:ﬂ

s Quickly retrieve expertly curated information on genes, proteins, diseases, and interactions among others.

e Construct more complex queries to extract specific subsets of genes, proteins, and interactions among others.

¢ Find and explore interactive pathway maps, built by Clarivate experts based on thorough review of the literature.
Copyright©2022 V1R Inc. All rights reserved
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Upload

x w | | B w D A Q

Genomic Workflows &  One-click Build Custom Predict Compound Search &
Get Started Analysis Upload Reports Analysis Network Content Activity (MetaDrug) g;ﬂ"t""ﬁ‘i
nten

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

Upload Experiments with Gene or Protein IDs 3
Upload Metabolites [
Upload Interactions

Upload Structures [
Upload Genomic Variants

- CEER - g2ERRESE E81E2 - NHEE  CeVEBRS
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Workflows and Reports

3 ‘%

2 £\

Genomic

Get Started Ana I'fSlS

Upload

/-

A
Workflows &
Reports

Data Analysis Workflows

Enrichment Analysis 3

JJ Analyze Single Experiment
JJ Compare Experiments [

4§ Compare Compounds

Toxicity Analysis T

Biomarker Assessment 3

Interactome Analysis 3

A set of simple step-by-step wizards for analysis of your data.

° ﬁ?g T8 ZEE
AT

2 Clarivate”

TR - KEBIREE - kPP

a%s
— - .
— LY .
One-click Build Custom
Analysis Network Content
=/

HRZE_

NR

A @

Predict Compound SBear-::h &
Activity (MetaDru rowse
ty ( 9) Content
= E AN
VERRE - ST
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One-click analysis

> — " » 5
" 2 E a e 7 A CY
Get Started ﬁgﬂgﬁ Upload MRT e Uild Network  Custom Content Predict f@mpﬁlrg}mny Seargi;:fwm
Enrichment Ontologies Interactome 7 -
Scores and ranks entities in functional ontologies most relevant in activated Detailed analysis of interaction space for activated datasets and gene lists
dataset(s). : i _
Interactions by Protein Function
Ontologies Transcription Factors
4 Pathway Maps Significant Interactions Within Set(s)
-+ Map Folders Interactome Topology
JJ Process Networks Enrichment by Protein Function
1 Diseases (hy Biomarkers) Interactions Between Datasets (all)
) Disease Biomarker Networks Interactions Between Datasets (TR)

1§ Drug Target Networks

7§ Toxic Pathologies Drug_ Lookup for Your Data [

7 Drug and Xenobiotic Metabolism Enzymes Microarray Repository 7|
I Toxicity Networks Similarity search by Genes T
1§ Metabolic Networks Similarity search by Functional Descriptors

J§ Metabolic Networks (Endogenous)

Public Ontologies
7§ GO Processes
1§ GO Molecular Functions

Jj GO Localizations @ Hide Description

IREZEDMT A - Bl = Pathway mapsHINetworks + — #9047 15
HE RSB
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Build network
z v B om = g & A R}

Genomic Workflows &  One-click Build Custom Predict Compound Search &
Get Started  Apalysis Upload Reports Analysis Network Content  Activity (MetaDrug) ~ Browse
Content
Build Network

Build Network for Single Gene/Protein/Compound or a List
Build Network for Your Experimental Data 3

Build Network for a Disease

Build Network for a Process @

Merge Networks

Model Pathways

JJ Canonical Pathway Modeling 3

Warning. This is a calculation intensive algorithm. Running time depends on the size of activated experiment(s). We strongly
recommend to limit the size to 150 ob ]ecgs

- IKERERFAETMBER - EESEEEIAETNetworkAYEZE 17
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Custom content
2 o A m SIS % R

Genomic Workflows &  One-click Build Custom Predict Compound Search &
Analysis Upload Reports Analysis Network Content | Activity (MetaDrug)  Browse

M Content

Get Started

Create Pathway Maps with Pathway Map Creator™
Add Your Own Interactions with Metalink™
J Apply Thresholds & Filters to Create New Experiment 3

Create Your Own Ontology for Your Previously Saved MNetworks

How To
Convert IDs Between Species

- ZEUERHZECNER - B2EHmapiRisss@HEHZECW

map
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M etaDrU g Compound activity prediction
% * B m =2 % % Q

Genomic Workflows &  One-click Build Custom Predict Compound Search &
Get Started Analysis Upload Reports Analysis Network Content Activity (MetaDrug) g;ﬂ?si
nten

Predict Your Compound Activity
Compound Activity Workflow
Predict Metabolites @

Calculate QSAR Models @

Find Similar Compounds [
Predict Targets )

Predict Toxicity

Drug Repositioning Workflow @

Create Your Prediction Tool

Create QSAR Model T ﬁi,mﬂ: %E/]lnlil T% LTT &*E/—é EE%E/EJ%
Compare Your Compounds 7|:)-/|_ @ = t IJ%T = CFZ_] *E 'ﬂ’l tr% =7 j:jz T /J
% Compare Compounds Warkiiow @ 7EFH B 12K Z 18 QSAR ModelsAIFE A
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Searching and Browsmg

%

“ ' — ate '
W " A - = e L7
Genomic Workflows & One-—click Build Custom Predict Compound
Get Started  Apalysis Upload Reports Analysis Network Content  Activity (MetaDrug)
Search
E7Z Search T

Batch Search

Search Compound by Structure

Advanced Search 3

Browse Content
Ontologies @

Pathway Maps

Process Networks

Diseases (by Biomarkers)
Disease Biomarker Networks

Drug Target Networks (Drug_Action Mechanisms)

Toxic Pathologies
Toxicity Networks
Metabolic Networks
Tissue Tree

Public Ontologies @
GO Processes
GO Molecular Functions

GO Localizations

Other
Protein Groups and Complexes [

Disease-specific Content
(Cystic Fibrosis) @

- MRIEE - BIEE SR

2 Clarivate”
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Genomic Analysis
2 % A A =] % 2 A Q

Genomic Workflows &  One-click Build Custom Predict Compound Search &
Get Started | apalysis Upload Reports Analysis Network Content  Activity (MetaDrug) gﬂ‘:ﬁi
meen

Upload Genomic Variants
Cohort Analysis @
Somatic Mutation Detection &

Trio Analysis 3
Genomic Variant Filter 3

- MERERIE( DT - REE LEVCFE - =i HERVCFiE ﬁ
A AT E’]VDF"’ VXS - Tﬁir BEN D 7|‘ﬁ [F = 4B 48 A m #E
SE AT \X MRRXEMERENDT -
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Get Started
2 P #

Genomic
Analysis

Get Started Upload

" ats
-_— .
- = B
Workflows & One-click Build
Reports Analysis Network

Search
Quick Search
Advanced search

Search/Browse Pathway Maps 3

Upload
Upload Your Data T

Pre-process Omics Data @

Pathway Map Analysis [

Enrichment Analysis G

Compare Experiments @

Analyze (activate your experimental data first)

2 Clarivate”

oow .
Custom
Content

Search &

Predict Compound
Activity (MetaDrug) Browse
Content
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(EFipg Mom - | -
&P EZ Start Help Data Management » How to Use the Data Manager

@ Discovery Platform
@'u‘.'elcu:ume to MetaCore Online Help!

@MetaC-:-rE“',-rMetaDrug*” Database How to Use the Data
@Micruarrav Data Repository (MAR)
@ Genomic Analysis Tools (GAT) Ma n age r
If@.',flitlata Management
@[H.:n.-.-tougetheDataManageﬂ The Data Manager is a tool uwused to organize your

MetaCore™ workplace. It provides user with a window into
your data uploaded to MetaCore™ or generated by
MetaCore™, such as experiments, networks, gene lists and

@/ How to Upload Experiments

@Huw to View Information on Datasets

' How to Annotate the Dataset more. See “How to Upload Experiments” for information
& How to Prepare Your Data for Analysis on how to start in MetaCore™ from uploading your
& How to Export Data from MetaCore™ experimental data.
@,—Huw to Integrate MetaCore™ into Your Wo User Profile Page
& Data Analysis Data Manager Basics
@/C-&mpnund Activity Prediction {MetaDrug™) Types of Containers in the Data Manager
H Glossary Experiment Activation

Experiment Deactivation

How to Compare Folders
. HelpEj BEZEF HE’] Ij] EEZAY BS——
L B nsharing_Experiments
ﬁ %q: %% n\\ﬁ ER ﬁ IEI Elj_ I:I ) : t
LAHelp'fﬁﬁﬁgﬁ o Clarivate Technical Support

ol

( ]

~
-—
-

UJ
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c
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User Data

NETWORKS

LR
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73 Objects on maps

LOCALIZATION

Mitochondria
EPR
Golgi

O Nucleus

/\

"\v) Lysosome

-/’:) Peroxisome

\__,

5 Cytoplasm

D Extracellular

Up-regulated (+)

Object has user data with positive value

Down-regulated (-)

Object has user data with negative value

Mixed-signal (+ /-)

Object has user data with both pasitive

and negative values

OTHER MAP ORJIECTS

Commants

Note
Normal process

Pathological
process

Normal process

i 0

Pathological
Process

Species
specific object

@ Path start

[«
[

D q.-:

Gene variants '
Object has user data with gene variants E
. 0 -
Mixed data R
Object has user dala with both expression - “ev
values and gene variants H

Network Objects

ENZYMES

‘ Caneric enzyme

Generic
phosphatase

q Protein

phosphatase

q Lipici

phosphatase

‘ Caneric kinase
‘ Protein kinase

ol Lipid kinase

& Generic phospholipase
<l Generle protease t G-alpha

«f Matalloprotease

CHANNELS/TRANSPORTERS RECEPTORS

x Ceneric channel

Ligand-gated
lon channel

'x Voltage-gated
on channed

x Transporter

m. GPCR

GROUPS OF OBJECTS

“ A complex or a group

‘ RAS - superfamily

'.' GCeneric Receptor

Receptors with
kinase activity

SHe s>

GENERIC CLASSES

Receptor ligand
Transcription factor
Protein

Compound

Predicted metabolite
or user's structure

Inarganic in

Reaction

DNA

RNA

GCeneric binding protein

Cell membrane glycoprotein

G PROTEIN ADAPTOR/RECULATORS

&) Cheta/gamma

Regulators
(GDI, GAF, GET, etc,)

Proteins physically connected into a complex or retated as a family

“ Logical association

Proteins linkad by logical relations or physical interactions

Custom association

g Group of collapsed objects chasen by uses

Copyright©2021 ViR Inc. All rights reserved.
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Interactions between objects

EFFECTS

_.—P Pasitive { actlvation
———a)——> nNegative / inhibiten
—&)———>  Unspecified

LINKS ON NETWORKS
s Incoming interaction

Whan 11 mousd |8 ovér alsect, yollow L ladicanes Sirection 1o ebyecr

e Outgoing interaction

Cyan lnk indcates dhreetion FROM the nibject

RCTIONS FEa « M LET Mutalie ™)

w—  |Nteraction s in the network
NHE DN b fiquasanted By @ thin 5o0d Use ard bs Nghlighees in blus

——— |nteraction s in the base, but not in network

wrteraction s hightighaed bs yoitlow

e Interaction is in the network
neraction s hightgtoed ba magenta

NOMICAL FATHAAY

e Canonical pathway
——— The link Iy highfigtes n a shick cyae or magenta live

LINKS ON MAPS

—W—» Disrupts in disease
Weakens in disease
— Emerges in disease
..... » Enhances in disease
» Species speclfic interactions

+
)

@@ 3 PUREEEE @ @@

MECHANISMS
Binding

Phipsical st senom Darween maleciiies
Cleavage

Oeirvape ot 3 proten 313 specitc ske yisdang duuncitse geptice fragments
PrOTecAySic Clamvage Civ Du Clrthed 0ot iy DOCY S02yMEs ans Lamnmposniy

Covalent modifications

Covalanm bladmg of & small CRemucst groups o Eroteln o scis w
DONASRRA Tescleon M.

Phosphorylation

Profein sty & d vie aadh o hate Qroup

Dephosphorylation

Proisin acodity o altsssd via renoval of 4 phaschiste grow

Transformation
Prumin sceisity regetation by bisdng & traaratpes of (19

Transport

Trareport of & peoted ar a oo

Catalysis

Catalpehs of sy aerymiatic smcsun

Transcription regulation

Pirpnital Lendfing oF & Iraracrption Satite 53 Larget Gene's jremate
Co-regulation of transcription

11U EnCEs 00 Detw Gpeesdon Ly hact Binding with ranadristion mach sy
ur by cheomanter semadel ling

Regulation

InAuence an e Mochemes nection 2y Cuenging s campoution

MicroRNA binding

Bwgulation of genw caxpremltn By Sihding of stctslNA 1o target miRHA

FINCTIONAL INTERRLT

(xe) Influence on expression
Irvienct Influstvin of CHOMICE Compuuny oF Sratun on the amaut
of grathar proten

{em) Competition

Whas Twd mrobocsles Comaend foT the INEYACTien with the tThird molecele

{z) Unspecified interactions

Intuence on acwity of pratwn of TNA without determiéined mecharism

(v€) Drug-Drug interactions. Pharmacological effect

Drugs chimpe pharmacoagoal efects af other drigy, (o inslange by
CUMPering far ireg metatn(m eTymes of GrgaIe IranspoTers

@ Drug-Drug interactions. Toxic effect

Doisgs chamge 20odc afincie of stver drugs, 100 Iestance by compating far
drug metabellem srrymes or cogumit STaTYporte s

M s 'S J |

Q Group relation

Otfect balongs 10 & Qenetic growp of rulated odjects

& Complex subunit

Priein I8 @ asusit of & peoten comgles

0 Similarity relation

Charmicaily similar compounds with chasen Tastomoto similarity score

C Clarivate”
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NR

Metacore I;I%-'I % IjJ ﬁll_E, Process

Networks

Build

Enrichment Diseases
Network

Analysis

Protein

Toxicity

ses — Network
HaZTE SLWOTKS

Disease

Metabolic

Networks
Compound GO

processes
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Knowledge mining %1% {Z 1

Advanced Search

Export to

MetaCore

FD-1 Search

EZ Search [ ;E ;@ "}ED Eﬁﬂz j:% \j:)ﬁlj Hﬁ %Z'lj: HE ;_E\‘-? % E *ETE :::: I:;::::I;tﬂ::ﬁrcts that regulate trans
H . LAPD-1&45]

Mame PD_]_ EF E:P'Drt ':%:' M
% Icon Mame
1 & Mef (HIV-1)
Objects Found 2 t NOTCH1 (NICD)
3 IFMAZ
Genes (15) — T
........................... 4 SLIMP1 (PROLBF1)

Gene Aberrations (222)
Proteins (63)

Metwork Objects (13)
Interactions (7&)

@ Experiment

&




F M aEtR R 2 BN PD-1RYMFLE &

ik

= Gene Details i “ T T e KT i, e S s el
n'; :;. PD-L1 PD- #MHC class | 1 MHC class Il ICA i
Y PD-1 PDCD1 1y " se mRY P ragrin o
' . » PG R A '
. . Symbols oz S0 ' EBa e hameta | 0
NEtWﬂrk. Db]ECt ':*:' B“il{l Nebaror | i B 4 . N - 8 TCR internalization
‘ Full Name : o " \ W == “ —
Mediates earl ‘ A ceL8 0 o e
Synonyms O |t e ve L e e S ! s e ematosus susceptibility 2
Table of Contents Diseases
Bl General + Associated Diseases
Gene Details
_T_I:Dte'nD';ta'lie Intear # Mame Reference
Exie”::c';D:;b;:E: arity 1 Arthritis, Rheumatoid PubMed: 15022318, 15188352, 15818672, 15050535, 17142787, 17468813, 20506224, 21547439, 24062057, 24804191
- 2 Autoimmune Diseases PubMed: 15883854, 19035512
Gru:uﬁﬁéﬁéﬁénts 3 Brain Meoplasms PubMed: 28535114
Pathways and Processes 4 Breast Neoplasms PubMed: 21113674, 21487727
Diseases 5 Cardnoma PubMed: 18676751
_____________________________ & Carcinoma, Ductal, Breast PubMed: 21487737
7 Carcinoma, Hepatocellular PubMed: 23041554, 23291409
B Carcinoma, Non-Small-Cell PubMed: 21840566
Lung
0 Carcinoma. Renal Cell PubMed: 17363529, 23730407
# | From To Direction Effect Mechanism Link info
1 M CTCF ——» Y PD-1 Incoming Activation Transcription regulation E:)
2 & FKHR —4+—» Y PD-1 Incoming Activation Transcription regulation [  Drug Target for
3 M IRFS —4—» Y PD-L Incoming Activation Transcription regulation =
4 M NE-AT2(NFATC1) ——» Y PD-1 Incoming Activation Transcription regulation E= # Drug
o - : 8 Hiat - : i, 25604582, 20580042 i
—— j 1 Mivolumab
14 Colorectal Meoplasms PubMed: 22802370, 25604582, 25752522, 27330628 > pidilizumab
15 COVID-19 PubMed: 32670621, 32983106

2 Clarivate”
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NR

AR LE & 1 o] LAGR R A 52 & PD-1RYZRIR ?

Activation Inhibition

# From To # From To

1 T P01 —0— Y1 1 & Cemiplimab —O— Y1
2 Q PD-L2 —B—» Yroi 2 Q KLHLZ? —@> Yrmu
3 ¢ KIF5B ——» Yroi1 3 T MoKA ——» Y ro1
4 M CICF —L— Y PD1 4 &b Nivolumab ——» YD1
5 M EKHE —L— YD1 5 &b Pembrolizumab —0— Y
6 M GCR —L—» YD1 6 &b Pidilizumab —&—> Y1
7 M IRFO —L— Y1 7 & c-Chl —&—» Yroa
B M NF-AT2(NFATC1) —L—= YPD1 8\ BLIMP1 (PRDI-BF1) —L— Y PD-1
9 M REP-J kappa (CBF1) —L—» YPrDi1 9 M FOXP3 —EL—» Y ro1
10 M STATL —@—> YPD1 3 Mopaxs —L— Y ro1
11 M STATZ —L—> YPD1 37 4 Thet —L— Yroa
12 M STAT3 —L— YP1 g s —q—» YD1
13 M STAT4 —EL— YD1 13 M HMGE1 —iB—» YD1
14 M TOX2 —L— YD1

15 M NOTCH1 (NICD) —id—» YD1

16 <« p300 —oil—» YPpD1

S
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\NR
52 11 — {18 48 4 21 78 A1 R £ 8 48 o] LA R2 EPD-1AYR IR

Extracellular
=X )
S TN _ g /I o e
" '-‘___.1-'\. ‘
Rl 300S _-__" -
_ A.i
v .‘! A

Membrane

Cytoplasm

1

H5POG |

Bk STTKIPL

LMoy sRcsinaa |
v

%
£}
%

p e | ! ___.-" ¥, / L
: L -
2 NENFNNIIL S TN . 2R
) s "##{;""1 AT ol T P , 5/ Vay-1-—Casein finase I
; M v 3 e ) L 5 Sl . - -
Y t/ . ekl e Mucleus
STAGZ LEOL
HMGL/VRBP-T kappa (CBF1) SPT _. = TERREEE A AR
- ____;'_-- i - - ) e
1‘_;:* g i <
~ i “ "l ‘f ~ ' '
— _‘—
TO®2 TOX STATE Eomesodermin BLIMP1 (PRDI-BF1) c-Myc STATS T-het IRF1 [ |

1 PD-1
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Live demo
B B EEE
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»  PlLung Cancer&f3l -

37
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- BBRNHIIEE - SREREMRNA-seqBUE 2T - RIRBINEEERIE

Fﬁ%ﬁl‘jé_tr% o= ’

Metabolic Networks
(Endogenous) Enrichment

Upload

Enrichment Ontologies &
1% 1;2:; a Scores and ranks entities in functional ontologies most
: relevant in activated dataset(s).
Genomic Most Popular Workfl
Analysis Questions Upload Re Ontologies
[ pathway Maps
You can upload your experimental data as well as list of [ Map Folders
9 Upload Experiments with Gene or Pratein IDs [ 5§ Process Networks
2 Upload Metabolites [ [ Dizeases (by Biomarkers)
Upload METSDOITES
3 Upload Interactions [ Copviight©2022 \4R lac: H [ Disease Biomarker Networks
2 Upload Structures Ty [ Drug Target Networks
Upioad STUCTUIrES
. ™ ] ) [ Toxic Pathologies
o Clarlvate 9 Upload Genomic Variants Fh
[ Drug and ¥encbiotic Metabolism Enzymes
M . L Rl — 1.




I \l
Data Analysis Wizard (General parser)

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

Data format

Warning: do not mix IDs in the same column.
Excel or plain text with tab separated fields formats are supported.

The file has to be in the following format:

[mame 1] [value 1.1] [value 2.1]
[mame n] [value 1.n] [walue 2.n]
OR
“mm—
[name 1] [value 1.1] [P-value 1.1] [value 2.1] [P-value 2.1]
[name n] [value 1.n] [P-value 1.n] [value 2.n] [P-value 2.n]

Required fields marked with (*)

Most files are of «General» type. The following identifiers are recognized:

S
0 Clarivate“ Copyright©2021 ViR Inc. All rights reserved. 39



FEIRETV

Most files are of «General» type. The following identifiers are recognized:

« EntrezGens (Locuslink) IDs — Mouse, Rat, Bovine, Chimpanzee, Dog, Zebra fish, Chicken, Fly, Mosquito, Worm, Arabidopsis, Rice, Blast of rice, Macaca mulatta, Meld, Bread mold, Candida sphaerica,
Fission yeast and Baker's yeast IDs are supported as well (via orthologs)

GeneBank IDs
miRBase [Ds
Panther IDs
MetaCore gene IDs

« Gene symbol (e.g0. TP53, etc.)
« Affymetrix tag ID (expression)
« Affymetriz tag ID (exon)

= Affymetrix tag IDs {SNP)

« Illumina tag IDs {expression)
= Agilent tag IDs (expression)

« Codelink tag IDs {expression)
« OMIM IDs

« RefSeq IDs

« Unigene IDs

« ENSEMBL IDs {including Sus scrofa)
« rsSHP IDs

= SwissProt IDs

« IFIIDs

All entries in one column should have same type of IDs. Mixed IDs are not supported.

« OJHE:E HYGeneProtein IDFERLRZE - Bl RIS IRIE
=78 LEPTERARID

(]

3l
{1}
rﬁ&

c Clar'iva‘tem Copyright©2021 VtR Inc. All rights reserved. 40



Enrichment Analysis Workflow

Workflow | =p Get Report [d save Workflow

 Experiments

Settings

Threshold |[| |
P-value |1 |
Pathway Maps Signals ~up
Process Networks
Diseases (by Biomarkers) () down
Toxicity Networks
LOXICITY Nelworks (@) both
Metabolic Networks L

G0 Processes

Experiment name Species

I Metacore_demo20211027 Homo sapiens

Settings

Threshald | 1 |
Network P-value 0.1 |
Objects .

_ Signals U

I Metacore_demo20211027 Homo sapiens 1244 up

(") down

Experiment name Species

* MetaCore DT Z B2 2 R2UBRI T T - E2ELHIERI B M ERIZ
EE'%:'% RO - F P9 o] LLEEFH Threshold A0P-valueBUER 7E @ 2R 3R
2R 2T+
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» ELERARIRVIEEEUIER - HAFTEE RS ERME A @Y ?

1. UEREE - Bixi2m oo IER R MR 5 I RECH 2 bRV LS
2. EARE BB 2ol DIA R R HEEE K EHBE R RIR
3. M#iE2 EREENITOBEREAEYIREC
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C Clari

Extracellular
E}Epenm
L-Tryptophan extracellular region @ )
CI(-) ext llul; i S
=) extracellarreglon L-Tyrosine extracellular region
L A};;:[ b L L-Glutamic acid extracellular region
) L-Isoleucine extracellular region
p L-Cysteine extracellular region 3 %
‘ - " L-Valine extracellular region
AETI ] L-Cystine extracellular region N
extracellular region 1l i
- ‘( @ Nal +|)°:.'xtrace Uap region L-Asparagine extracellular region
_  L-leucine extracellular region H('+) extracellular regi
HD v WL R\ Membrane
- ASCT1 (SLC1A4) SLC7A10 SLC1A7/EAATS G*na(q)‘s ecific metabotropic gltxmate GPCRs ¢Y ‘.llll K p
F:_NA. e X e B R ~ A Ylll SLcdaiss Galpha(i)-spscific metabotropiayGitaRiste ABFORE ceptor > NMDA receptor
. A | SLC36A1 F=A X SLCIA2/EAAT 2 (1] i I lonotropic glutamate receptor
1 - - e = TF' mGluR1 ]
B RNA SLC6A19 XgLcsa mG'UR5 Y, : GRM;}
=l SLC43A2 SLCTA1S! é’ﬁ“%[b m Y SN1
¥ 6 LC 11} )
B rua SLX o = i it SLC7AG Conta X A X i (Schsﬁ‘?F JuR7  Kainate receptor CRID2  KCNMB4 .
C/7AS SLCA3AT ASCT2 XIT 18
m— SLCTA9 \ ™ £ Cytoplasm
[ .
@ = K('+) cytosol " e CI(-) intracellular Na('+) cytosol L- Glutamlc acid cytosol
@ = L-Leucine cytosol H(+) cytosol - uzd - -
. m——
i A
- =
@ R L-Cysteine intracellular v SLC17A5 _‘\ L-Cystine cytosol
. — !
L-Tryptophan intracellular L-Valine intracellular @ =l
e, — . e L-Glutamic acid cytoplasmigesicle =
L-Leucine cytoplasm ) L-Glutamic acid cytoplasm -
- L-Tyrosine intracellular - -
¥ = FTCD
I (SR =] =
L-Asparagine intracellular L-Isoleucine intracellular =
L-Cystine cytoplasm
= Tetrahydrofolate cytoplasm
=
H('+) mitochondrial matrix - ) NaGs
o o = Y.
. <« BUR4
o ) . = P cao
L-Glutamic acid mitochondrial matrix L 4
CPSM \‘?D @ ‘@ éﬁpglycende lipase
GCL regsluProRS PYCS
Nucleus
Unspecified

ark

16

Ratio
1 1,.’ 143
1 1,." 143
1 1,.’ 143

EI,." 143

3143

/143

8132

8/132

8132

10/132

5/196

10/136
10/198
10/136

9/136
9/1%6
3/1%8
10/136




B M3 DML B A S B B R LD
M il

exchange of

extracellularegi 2.3.1.43 ester Triacylglycerols
6 H ﬂ = o Cholesteryl ester o
g 000 T - . to Triacylglycerols »

ABCG BCA1 with VLDL/LDL
ﬁ lipoproteins
' g o [ " i
Type LCA l[:
- : : A PLTP,
# | Maps in il (2 - | ' /
)
1 Transport Intracellular cholesterol transport E e e 2 ) =
—— ol o |=|l 0 | @ o || o ‘
] Pre beta-1 HDL HDL nascent Small HDL Medium HDL LIPC (HL) Large HDL Large HDL
Ii;g Ii;;ls lipids lipids e lipids lipids
2 Immune response Alternative complement pathway - _ @ @ :'- & @
YV i« Y Y Y * Y ]
= CXC I ) Tl |||
Pre beta Nascent A ; arge POE-ricl
e e Small'HDL Medium HDL " alphad HDL S
Pre beta-1 HDL Nascent HDL Small HDL Medium HpL | LIP Large alpha-1 ApoE-rich HDL
lipoprotein lipoprotein lipoprotein lipoprotein HDL lipoprotein lipoprotein
Ll ook &l &
3| Transport HOL-mediated reverse cholesterol transport I ., & && & &
|
|

4 Cholesterol and Sphingolipid transport { Recyding to
plasma membrane in lung {normal and CF)

Cholesterol

metabolism HDL lipoproteins

: intracellular
Cholesterol metabolism - , transport
Clarivate c =
o T Bile Acid ' H H
arlvate Py Cholesterol catabolism iolsilntrf:esis Cholesf 090 3 3 Cholesteryl ester 3.1.1.3 HDL lipids

cytoplasm '




Live demo
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DemoARD

Platforms (1) GPLS0 [Hus800] Affymetrix Human Full Length HuGeneFL Array

» MetaCore-GSE1122 (emphysema) ST neion com

An integrative analysis to ceriaos 04
distinguish between emphyse

(EML) and alpha-1 antitrypsin csrisio 010

- .
Aﬁ"l'lﬂ“'ll lﬂﬂlﬂ"ﬂ’l ﬁM“l‘\lll"ﬁM" GSM18412 06_ADL

Series GSE1122 Query DataSets for GSE1122
, G5Mis413 01_EML

Status Public on Jun 01, 2004 -
Title Emphysema Lung Tissue Gene Expression Profiling G5M18414 02_EML
Organism Homo sapiens GSM18415 03_EML
Experiment type  Expression profiling by array GSM18416 04 _EML
Surmnmary Gene expression profiling of lung tissue from undiseased (MNML), ‘usual’ GSMi8417 05 EML

emphysema (EML), and Alpha-1 Antitrypsin Deficiency-related emphysema e -

(ADL). Relations

Keywords = Emphysema ) .

Keywords = COPD BioProject PRINABT 235

Keywords = Alpha-1 Antitrypsin Deficiency

Keywords: ordered Analyze with GEOZR

c Clarivatem Copyright©2021 VtR Inc. All rights reserved. 46



What Is MetaDrug?
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MetaDrug 7R8I T B :
— ) P EAMRBEHRINESY TEEZ D ?

EREZE NHEYEY SRl REFRH BRER IRENRE KRBEEESW

METADRUG 5555EEEiE5555555555555555Eiii!55555555555555555555.35'
AR P 2@ 0 8 & 9 .::.

{EESMERE ==:==.3§:.

gt TE 38ssssssssss *3%e

KEFEAITER ==:========:o:§:.

TER|TE 8888 essssssessass e s e *ece

SERALR rszassssissessiizice o0

RIC/BEME  ,osessssssssssssesasssssssssssssssss *eee

R TR 1283222333838 223323882 222222822 ,90°
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Predicted
Metabolites

MetaDrug L {E[R3E

Compound e e

)
100% similarityl

<100% similarity

‘____

Compound

Similar DB
Compounds

Knownicompound-projein links

Known
Targets

Known Targets of
Similar Compounds

BLUE - KNOWN

Functional Analysis of Targets:

What pathways are my targets involved in?

What is downstream from my targets?

| Proprietary Data
QSAR models

ADME
| I Toxicity
: lm = =» Indications
|
|
|
|
|
| PURPLE - PREDICTIONS
SAR

User
Experimental Data
(Optional)

Import and overlay
any experimental data

Drug target networks
Toxicity networks

Pathway Maps
Process networks
GO processes
Disease Networks

Copyright@ZOZiﬂ/‘eR-‘-Mct All rights reserved



MetaDrug BYE[E &= ¥

« >70QSARRE - FIRTRAEESYEH - R NERE - aFEMd
« >160 BAEHRA - ARAHEDIRA

« >1,600 A HE T IEEEE - JMEET200,000 AL ~ /NE - REMRBHNESIRBE (BERX
- >1,800,000 Bl £345H ~ DNA ~ RNA ~ X4 ~ SNRYIHEBER

o HTTEEREYIELC (Biomarker)

* >800,000 Bt &) R EIZE A E Y E M EH

* >5,000 &1t = &

« >9,100 {EZE4)

* >30,000 & ARCH ZE)

- FEBEREER - EBMEEYRIE (FEER)

- A /NE - RERNEBEESYMEAXE

LR ZR—2H)

gl

I —
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MetaDrug's FBIN&E

Properties

Metabolites

RAME=
VT

Similar
Compounds

Possible

MetaDrug Enrichment [aEes

Analysis

Toxic
effects

Protein
binding

Therapeutic
activity
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{ESYRITE R E L 7748
Therapeutic Properties

Compound | 43* Build Network | 94 Predict Compound Activity (MetaDrug) & Download structure w Therapeutic Information

] L-Chicoric acid
Table of Contents ADMETox Properties

Pharmacology HIV infection

B General + ADMETox Information

Compound Details

External Databases
E Therapeutic Properties Biotransformation L-Chicoric acid undergoes reductio
glucuronide and trans-caffeic acid
acetoxy-desalkyl-chicoric acid, 4-a
dihydro-chicoric acid.

Pharmacology AIDS

Therapeutic Information w» External Databases

= ADMETox Properties

ADMETox Information
@ Toxic Pathologies CAS registry 70831-56-0
E ADMETox Samples w Toxic Pathologies
[ Reactions ChEBI ID CHEBI:3594
Bl Biologic Activity Toxic Agents for
E:fggﬂﬁ;;ﬂan:me e el e # Toxic Pathology Drug ChemIDplus 006537800, 070831560
- 1 Pancreas-necrosis L-Chicaric acid
vitra} or on Tissue/Organ but not on '
i Streptozocin ChemSpider 4445078
2 Heart-relative weight gain ... L-Chicoric ..acid DTF',.'rN'CI 500173
Structure Streptozocin
3 Pancreas lesions L-Chicaric acid KEGG 10437
Streptozocin
4 Liver-relative weight gain (... L-Chicoric acid MNIAID 029768
| I..- ‘IMQ: Streptozocin
e PubChem_Compound 5281764

o Clarivate“ Copyright©2022 ViR Inc. All rights reserved



Chicoric acid Rz ;514 78 8

Data Analysis Wizard (MetaDrug™)

| Stibogluconate

Metabolite generation options

Prioritization
[J second Pass=
[ Turn off metabolite prediction

Metabolic reaction types drime aQ

=3 v/ All transformations

5-3v Phase 1

{ @] v C oxidation

{ @-C1/v Quinone formation
 ®C1/w N oxidation

! m{] v/ S oxidation

¢ @-C1/v| Spontaneous

i @-C1/w| P oxidation

i @] v| Reduction

¢ @-C1/w| Hydrolysis

B3 (v| Phase 2

@-_1|v Glucuronide transfer
®-1 v Sulfate transfer
#-{1 v Glutathione transfer
®-{1 v Methyl transfer
#-_] v Cysteine transfer
-[ v O-phosphate transfer
~[ [v| Glycine conjugation
~[ v Glutamine conjugation
-1 w| N-acetyl transfer

* Note: choosing this option may increase report generation time.

-

F Metabolites

w Models

* Properties

P CYP450 QSAR models

* Protein binding QSAR models

» ADME QSAR models

* Prediction of therapeutic activity

¥ Prediction of toxic effects

¥ Similar Compounds

* Possible Targets

¥ Enrichment Analysis

Rl

CYP450 1 Y&
SEHEGESTEM
ADMEF&HI

38 FERE SR BUE 1 TR

sHERFEEA

Copyright©2021 ViR Inc., All rights reserved.
Copyright©2022 VtR Inc. All rights reserved
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PLQSAR model #1720+ & & FE i Ja 5 & M T8

v Prediction of therapeutic activity

H Property Model description ST,

Potential antifungal activity. Cutoff is 0.5. Values higher than 0.5 indicate potentially active compounds. Training 0.60

16 Mycosis set consists of approved drugs. Model description: Training set N=172, Test set N=47, Sensitivity= 0.90, (39' 56)
Specificity=0.88, Accuracy=0.89, MCC=0.79. Reference: Clarivate Analytics. '
Potential activity against obesty. Cutoff is 0.5. Values higher than 0.5 indicate potentially active compounds.

17 Obesity Training set consists of approved drugs, drug candidates in clinical trials and preclinical compounds with in vivo 0.93
activity. Model description: Training set N=472, Test set N=75, Sensitivity= 0.89, Specificity=0.97, (31.64)
Accuracy=0.93, MCC=0.87. Reference: Clarivate Analytics.
Potential anti-osteoporosis activity. Cutoff is 0.5. Values higher than 0.5 indicate potentially active compounds.

18 Osteoporosis Training set consists of approved drugs, drug candidates in clinical trials and preclinical compounds with in vivo 0.67
activity. Model description: Training set N=595, Test set N=86, Sensitivity= 0.84, Specificity=0.85, (39.66)
Accuracy=0.85, MCC=0.70. Reference: Clarivate Analytics.
Potential analgetic activity. Cutoff is 0.5. Values higher than 0.5 indicate potentially active compounds. Training 0.10

19 Pain set consists of approved drugs. Model description: Training set N=525, Test set N=84, Sensitivity= 0.92, (38. 89)
Specificity=0.67, Accuracy=0.79, MCC=0.60. Reference: Clarivate Analytics. '
Potential activity against Parkinson's disease. Cutoff is 0.5. Values higher than 0.5 indicate potentially active

50 Parkinson compounds. Training set consists of approved drugs, drug candidates in clinical trials and preclinical compounds 0.08
with in vivo activity. Model description: Training set N=298, Test set N=49, Sensitivity= 0.96, Specificity=0.96, (35.89)
Accuracy=0.96, MCC=0.92. Reference: Clarivate Analytics.
Potential activity against psoriasis. Cutoff is 0.5. Values higher than 0.5 indicate potentially active compounds.

51 Psoriasis Training set consists of approved drugs, drug candidates in clinical trials and preclinical compounds with in vivo 0.14
activity. Model description: Training set N=199, Test set N=32, Sensitivity= 0.93, Specificity=0.82, (50.63)
Accuracy=0.89, MCC=0.74. Reference: Clarivate Analytics.
Potential activity against schizophrenia. Cutoff is 0.5. Values higher than 0.5 indicate potentially active

22 Schizophrenia compounds. Training set consists of approved drugs, drug candidates in clinical trials and preclinical compounds 0.71
with in vivo activity. Model description: Training set N=616, Test set N=93, Sensitivity= 0.89, Specificity=0.91, (53.33)
Accuracy=0.90, MCC=0.80. Reference: Clarivate Analytics.
Potential activity against skin diseases. Cutoff is 0.5. Values higher than 0.5 indicate potentially active 0.64

23 Skin Diseases compounds. Training set consists of approved drugs. Model description: Training set N=255, Test set N=36, (41' 76)
Sensitivity= 1.00, Specificity=0.76, Accuracy=0.86, MCC=0.76. Reference: Clarivate Analytics. '
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PLQSAR model #1720+ E 5 14 784l

w Prediction of toxic effects

Potential to be mutagenic (AMES positive), range from 0 to 1. A value of 1 is AMES positive (mutagenic), and a
value of 0 is AMES negative (non-mutagenic). Cutoff is 0.5. Values close to zero are preferable. The AMES assay 0.22
1 AMES is based upon the reversion of mutations in the histidine operon in the bacterium Salmonella enterica sv (74' 85)
Typhimurium. Reference: Young, Gombar, et al., 2002 (DOI: 10.1016/5S0169-7439(01)00181-2). Model '
description: N=1780, R2=0.69, RMSE=0.29.
Potential for causing anemia. Cutoff is 0.5. Values higher than 0.5 indicate potentially toxic compounds. Training
> Anemia set consists of chemicals and drugs causing anemia in vivo. Model organisms: human. Model description: Training 0.22
set N=324, Test set N=51, Sensitivity= 0.82, Specificity=0.90, Accuracy=0.86, MCC=0.72. Reference: Clarivate (36.32)
Analytics.
Potential for inducing carcinogenicity in rats and mice. Cutoff is 0.5. Values higher than 0.5 indicate potentially
3 Carcinogenicit toxic compounds. Training set consists of chemicals and drugs causing carcinogenicity in vivo. Model organisms: 0.10
S Y mouse, rat. Reference: ISSCAN data. Model description: Training set N=1210, Test set N=185, Sensitivity= 0.96, (53.33)
Specificity=0.90, Accuracy=0.93, MCC=0.86.
Potential for inducing carcinogenicity in female mice. Cutoff is 0.5. Values higher than 0.5 indicate potentially
. . toxic compounds. Training set consists of chemicals and drugs causing carcinogenicity in vivo. Model organisms: 0.16
© | (CRIATEErIEET P el female mice. Reference: ISSCAN data. Model description: Training set N=640, Test set N=94, Sensitivity= 0.90, (53.33)
Specificity=0.93, Accuracy=0.92, MCC=0.83.
Potential for inducing carcinogenicity in male mice. Cutoff is 0.5. Values higher than 0.5 indicate potentially toxic
. - compounds. Training set consists of chemicals and drugs causing carcinogenicity in vivo. Model organisms: mouse 0.20
> Carcinogenicity Mouse Male male. Reference: ISSCAN data. Model description: Training set N=584, Test set N=93, Sensitivity= 0.91, (53.33)
Specificity=0.88, Accuracy=0.89, MCC=0.78.
Potential for inducing carcinogenicity in female rats. Cutoff is 0.5. Values higher than 0.5 indicate potentially toxic
. . compounds. Training set consists of chemicals and drugs causing carcinogenicity in vivo. Model organisms: female 0.07
6 Carcinogenicity Rat Female | "p forence: ISSCAN data. Model description: Training set N=667, Test set N=120, Sensitivity= 0.90, (39.56)
Specificity=0.96, Accuracy=0.93, MCC=0.86.
I ]
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» Carvacrol derivative Sv (Alzheimer’s disease)

Synthesis, Anticholinesterase Activity and Molecular Modeling Studies of . jl\
M
Novel Carvacrol Substituted Amide Derivatives v N

Belma Zengin Kurtl’*, Serdar Dm‘dagiz’*, Gulsen Celebig, Ramin Ekhteiari Salmas”, Fatih
s J. Biomol. Struct. Dyn. 2020,

Sonmez 38(3):841-859
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Mol. Nutr. Food Res. 2008, 52, 789798 DOl 10.1002mnfr.200700113

Another isoform of the CYP 450 system, CYP2D6, 15
known to play a primary role in the metabolism of pharma-
ceuticals used to treat psychiatne disorders (attention defi-

Review

A critical evaluation of drug interactions with

Echinacea spp. citvhyperactuvity disorders, bipolar disorder, depression,

schizophremia) as well as cardiovascular disorders ( B-block-

Y

SRETEEEEN O] 5EE LB cytochrome P450
EM ] - B SRR AT -

Camiille Freeman '-? and Kevin Spelman 23

! Department of Physiology and Biophysics (MS candidate), Georgetown University, Washington, DC, USA
2 Department of Chemistry and Biochemistry, University of North Carolina, Greensboro, NC, USA
* Department of Herbal Medicine, Tai Sophia Institute, Laurel, MD, USA

Analysis of the inhibitory potential of Ginkgo biloba,
Echinacea purpurea, and Serenoa repens on the
metabolic activity of cytochrome P450 3A4, 2D6, and

2C9 Results: S. repens showed potent inhibition of the metabolic actliity of all three CYPs tested. The

effects of G. biloba and E. purpurea varied. E. purpurea demonstrated mild inhibition of CYP3A4
Steven H Yale ?, Ingrid Glurich activity with 7- benzyloxy-4-trifluoromethylcoumarin (BFC) as the model substrate, but mild inducing
effects in the presence of the model substrate resorufin benzyl ether (BzRes). Little effect on CYP2D6
Affiliations + expand . . : :

and moderate inhibition of CYP2C9 was seen with both E. purpurea and G. biloba. G. biloba also

PMID: 15992226 DOI: 10.1089/2cm.2005.11.433 showed mild-to-moderate inhibition of CYP3A4 depending on the model substrate.

Copyright©2022 ViR Inc. All rights reserved

2 Clarivate”



CmmmSmS—S—
Y ™
0 Clar'lvate Copyright©2022 ViR Inc. All rights reserved



Int. J. Med. Sci. 2021, Vol. 18 256
yys! AR International Journal of Medical Sciences

2021; 18(1): 256-269. doi: 10.7150/ ijms.48123
Research Paper

Upregulation of peroxisome proliferator-activated
receptor-o and the lipid metabolism pathway promotes
carcinogenesis of ampullary cancer

Chih-Yang Wang!2, Ying-Jui Chao®4, Yi-Ling Chen?, Tzu-Wen Wang?, Nam Nhut Phan¢, Hui-Ping Hsu37” )

Yan-Shen Shan?, Ming-Derg Lai®510
Int. J. Med. Sci. 2021,
18(1):256-269
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Ampullary cancer

« Ampullary cancer is a rare type of cancer with an incidence of
0.0004%~0.0006% in the general population and 0.5% among total
gastrointestinal cancer cases

* The 5-year survival rate of ampullary cancer patients ranges 30%~50%, and
adjuvant chemotherapy or radiotherapy fails to improve survival

* Genetic polymorphisms of lipid metabolism-related genes were correlated with
the development of biliary tract cancer and ampullary cancer

 Peroxisome proliferator-activated receptor (PPAR) and its related lipid
metabolism pathway were involved in the development of ampullary cancer

c Clarivatem Copyright©2022 ViR Inc. All rights reserved



Peroxisome proliferator-activated receptor
(PPAR)

 The PPAR family protein, known as ligand-inducible transcription factors,
comprises three members: PPAR-a, PPAR-(, and PPAR-y (PPARA, PPARD,
and PPARG gene, respectively).

« PPAR-a acts as a key factor of tumorigenesis, its role in ampullary cancer is
unknown

* Exploring the function of PPAR-a in ampullary cancer from our dataset and

public databases, followed by a search for potential drugs using Connectivity
Map (CMap)

Connectivity Map (cmap)ERlExViZY &% L BaEME - (EBMEEKRBN - EEhE%
IR R-EY)-BEENEE % - 81388130018 =FDAZ ERNEYF/N\7DF -
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Five pairs of ampullary
cancer/normal duodenum

External validation

NCBI GSE39409

Agilent SurePrint G3 Human
GE 8x60K Microarray

4

Bioinformatics analysis / Alvespimycin  Cytochalasin B Compound \
$162773

'\ )" B 1' {Trichostatin A)

FDA-approved drugs or small molecules

Connectivity N
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Complementary (c)DNA microarray

(A) KEGG PATHWAY p value
PPAR signaling pathway 205E-11 |
Retinol metabolism 2.78E-10
= Drug metabolism 4.65E-09
Ss Metabolism of P450 1.61E-08
s. Steroid hormone biosynthesis 224E-06
7y Fatty acid metabolism 227E-06
e Linoleic acid metabolism 1.34E-05
:g- Arachidonic acid metabolism 2.79E-05
Arginine and proline metabolisi 6.70E-05
Pentose and glucuronate interconversions 1.50E-04
Drug metabolism 1.63E-04
Matunty onset diabetes of the young 2A3E-04
Starch and sucrose metabolism 6.03E-04
Valine, leucine and isoleucine degradation 8 94E-04
Alanine, aspartate and glutamate 1.21E-03
metabolism
= Glycine, serine and threonine metabolism 1.21E-03
3 Fructose and mannose metabolism 2.30E-03
= Glycolysis / Gluconeogenesis 3.20E-03
o ABC transporters 3 48E-03
Androgen and estrogen metabolism 4.04E-03
E Nitrogen metabolism 4.71E-03
8 Sulfur metabolism 8.22E-03
Histidine metabolism 1.54E-02
Patient | Patient 2 Patient3 Patient4 Patient 5 Pantothenate and CoA biosynthesis 1 91E-02
Tryptophan metabolism 2.23E-02

S
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MetaCore analysis of a complementary (c)DNA
TR R RS
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GSEA
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PPAR signaling pathway in the MetaCore analysis
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Heatmap of expression (cancer/normal) ratios NR
in the GSE39409 dataset

Ampullary adenocarcinomas Periampullary adenocarcinomas

Wﬂﬁﬁﬁﬂﬂ‘ﬁh .

" ACADM (ranking No. 119)
CPT-2 (ranking No. 228)
FABPI (ranking No. 497)
CD36 (ranking No. 600)
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Heatmap of expression (cancer/normal) ratios
in the GSE39409 dataset
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Cmap analysis
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B rank cmap name dose cell score

1 vormestat 10 M HLG6O 1
2 trichostatin A I M HL6O 0.961
C u 3 LY-294002 10 M MCF7 0957
m a a n a S I s 7 aminogiutethimide 17 pM MCF7 0889
9 sirolimug 100 nM MCF7 0.874
Score 10 5151277 MpM  MCF7 087
11 pepstatin 6 1M HL60 0.869
1 12 nordihydroguararetic acid I M MCF7 0.866
s 13 zoxazolmnme 24 M HL60 0859
Positive 3 ‘ 16 (quercetn LM MCF7 0.847
Correlation 17 valproic acid 1 mM HL60 0843
18 fluphenazine 10 pM HL60 0842
19 zardavermne 15 pnM MCF7 0839
20 diflorasone 8 M HL60 0.837
21 tuflomedil 12 pM HLG60 0.837
22 thiamazole 35 M MCF7 0831
24 orlistat 10 pN MCF7 0823
0 26 cefalonimm 9 1M MCF7 082
N | " " No rank cmap name dose cell score
ormal ampuliary celis Correlation 6084 monorden 100nM  HL60 -0.884
6083 demecolane 12 i MCF7 -0 883
6GOS6 15-delta prostaglandm 12 10 pM MCF7 -0.887
G087 sulfaphenazole 13 M MCF7 -0.895
Assayed bV 6088 SR-95531 IyM  HLG0O  -0897
microa rray Negative ?giz dnomh@ne i 0 1M HL60 -0.898
Correlation . nitrofinal 20 uM MCE? 9]
[ 6091 cytochalasin B 21 iM MCF7 -0 9l7|
* -1 [ Cinnanzimne 11 M MCE7 ~0).93
v 6093 Neacetinmranic acid 14 Ul HLGO -0 946
277 0 «
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Ampullary cancer cells . \ 609: dihy mago‘lamme .‘le PC: -0 :
SN (ORI e e 2 N oo
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MetaCore+MetaDrug IS B R FRAIE S
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Percentage of statistically

Transcription factor/

significant intersections Gold standard ID#

with gold standards

16% Ingenuity (Transcription)

36% Ingenuity (All)

32% TransPath

16% TransFac Systematic study of transcription
16% Biocarta factors and their targets identified
24% KEGG through “gold standard

804 Wikipathways experiments” and intersection with
16% Cell Signaling Technology transcriptional regulatory
16% GeneSpring (Expression or Binding) interaCtionS _in free and

4% CEneS e (Bxaesson e Bneing commercially available databases
28% PathwayStudio

Assessing quality and completeness of human transcriptional regulatory pathways ona genome-wide scale Biol. Direct 2011, 6:15
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