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This guide is for ChemEffect and DieaseFx database users who are already familiar with and
received training on Pathway Studio Web and the Mammalian database. If you have not received
any training, please refer to the Guide to Building Pathways in Mammal using Pathway Studio
Web prior to reviewing this document. You can find support material at the Elsevier support site:
http://www.elsevier.com/online-tools/pathway-studio/customer-support#guides-and-manuals

New information is provided with the ChemEffect Database

In the Mammalian database, the small molecule collection includes naturally occurring small
molecules and their relations to proteins, functional classes, and complexes. The ChemEffect
database includes both naturally occurring and non-naturally occurring small molecules (i.e.
drugs). Accordingly, the number of relations between small molecules and proteins, complexes,
and functional classes is higher with the addition of the ChemEffect database.

The ChemEffect database includes relations between small molecules and diseases and small
molecules and cell processes. These relations include:

Entity Relation Entity
Small Molecule Regulation  Cell Processes
Small Molecule Regulation Disease

Below is an example of relations associated with small molecules in the ChemEffect database. In
this example Diseases and Cell Processes are regulated by the small molecule ciprofloxacin.

B T 2 Osteomyelitis
“.‘. :

- nfection
m cell death
DNA replication m
cell proliferation Diarrhea

_Pmstatms
apoptosis nfection -

ciprofloxacin

The ChemEffect database contains a collection of 22 curated toxicity pathway representing highly
referenced toxicological processes found in the current scientific literature. These toxicity pathways
compliment the signaling and metabolic pathways included in the ResNet mammalian database.
Toxicity pathways can be found in the Elsevier Pathways folder and constitute an additional gene
set category available for use in the enrichment algorithms, specifically Find Pathways/Groups
Enriched with Selected Entities (Fisher's Exact Test) algorithm and the Gene Set Enrichment
Analysis algorithm.
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Toxicity terms are included in the Disease entity collection annotation. You can examine the
disease terms and the disease term aliases for familiar toxicity concepts in the properties view.

T Fatty Liver *

%’J Disease Fatty Liver

4 Properties

B =generation Fatty Liver; Degeneration; Fatty, Liver;
Degeneration; Liver, Fatty; Fatty Changes in Liver,;
External Identifiers Fatty Infiltration of Liver; Fatty Liver; Fatty Live

I Ontological relationships Infiltration; Fatty Liver Metamorphosis; Hepatig

I Collecticns Lipidosis; Hepatic Steatosis; Hepatitic Steatosis;

4 Associated Relations Infiltration Fatty Liver; Liver Fatty Change; Liver Fatty
E All relations (1900) Degeneration; Liver Fatty Deposit; Liver Fatty

Deposition; Liver Fatty Infiltration; Liver Fatty

Metamorphosis; Liver Steatosis; Liver, Fatty; Liver,

Degeneration, Fatty; Metamorphosis Fatty Liver;

MAFLD; Steatosis Hepatic; Steatosis, Liver;

non-alcohelic fatty liver, non-alcoholid

steatchepatitides; non-alcoholic steatohepatitis;
nonalcohelic fatty liver; nonalceholig
steatohepatitides; nenalcohelic steatohepatitis,;

Connectivity: 1900
Owner: public
LURMN: urmagi-meshdis:Fatty%200Lver
Date Created: 2012-12-2501:17:30.896
Date Modified: 2012-12-31 06:46:30.51
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Examples of Pathway Building Options Utilizing the ChemEffect Database

1. Identify Known and Potential Drug Effects

Mine the database for known regulatory associations between a small molecule and diseases and/or cell

processes.

Steps to follow:

e  Add a small molecule to a new pathway view and select the small molecule.

e  Wizard settings: algorithm: Expand Pathway; directionality: downstream; entity type: disease and cell

process; relation type: regulation.
e  Optional: Style>Active Style Sheet>By Effect
. (Optional: remove all relations with a reference count of less than 5 to increase confidence)

Examine the diseases and cell processes in the resulting network.

humor flow
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2. Predict Potential Drug Effects
Predict potential drug effects by identifying drug targets and examining the Cell Processes and Diseases

associated with those drug targets.
Steps to follow:

1. Examine proteins that are negatively impacted by the small molecule

e  Add a small molecule to a new pathway view and select the small molecule.

e  Wizard settings: algorithm: Expand Pathway; directionality: downstream; entity type: protein; relation
type: directregulation. Find proteins that are negatively regulated.

,

2. Now examine the diseases and cell processes associated with this target protein.

e  Select the protein.

e  Wizard settings: algorithm: Expand Pathway; directionality: downstream; entity type: disease and cell
process; relation type: regulation.

e  Optional: Style>Active Style Sheet>By Effect

. (Optional: remove all relations with a low reference count to increase confidence)
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3. Find Compounds Associated With a Specific Toxicity
Find small molecules in the database that have a positive regulation relation with toxicity.

Steps to follow:

e  Add toxicity term to a new pathway view and select the entity.

e  Wizard settings: algorithm: Expand Pathway; directionality: upstream; entity type: small molecule; relation
type: regulation.

. Style>Active Style Sheet> By Effect

Examine the small molecules that have a positive effect on the disease/toxicity term.
(Optional) Remove relations with a low reference count to increase confidence.

agnesiumdicitr
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4. Find Enzymes and Protein Transporters Involved in the Metabolism of a Drug

Find proteins, complexes, and functional classes upstream of a drug with relation types of ChemicalReaction

or MolTransport.
Steps to follow:
e  Add small molecule to a new pathway view and select the small molecule

e  Wizard settings: algorithm: Expand Pathway; directionality: upstream; entity type:
protein/complex/functional class; relation type: chemicalreaction and moltransport.

5. Find Drugs Targeting Multiple Proteins in a Select Pathway

In order to take advantage of the knowledge environment enriched with small molecules and their
effects on protein targets, Elsevier added an additional preset option to run enrichment algorithms
on sub-networks. This option enables you to identify small molecules that regulate the expression
of proteins from a list or an experimental dataset by using the preset option “Chemical Expression
Targets.” This new preset available with ChemEffect is used in the following workflow.

Steps to follow:

e  Open a pathway of interest. In this example we will use Notch->NFkB Signaling pathway
e  Select the protein entities in the pathway by using Select > Entities by Type > Protein
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| Start | | ¢ Folders | %] New Pathway | g% Motch -> NF-... %

Il save ~ 22 View - || Select = | EZ Edit + ¥ Undo ~ B Layout = {nStyle » (FToals » “lir

All Ctrl+A

Invert Selection Ctrl+I

Entities by Type P | & Protein

Relations by Type * Clinical Parameter

Clipboard Content Ctrl+B {1} Functional Class

Entities on Clipboard Ctrl+E % Disease

Relations on Clipboard Ctrl+R % Cell Process

Marrow Selection to Entities  Ctrl+\W . Complex

Unconnected entities LF Small Molecule
Medical Procedure

~ Treatment

From the Tools menu select Enrichment Analysis of Selected Entities

In the Enrichment Analysis dialog, select Find Sub-Networks Enriched with Selected Entities from the drop down menu, and
in additional parameters, select Chemical Expression Targets. Alternatively: In the custom settings you can also select
DirectRegulation.

Enrichment Analysis of Selected Entities X

Input Objects:  DLL4, NOTCHI, JAG1, ADAM17, LCK, PDPK1, DLL1, NFKBIA,
AKT1 [Total: 9]

Analysis Type: Find Pathways/Groups Enriched with Selected Entities N

Show: | Find Pathways/Groups Enriched with Selected Entities
Find Sub-Networks Enriched with Selected Entities
Find Positional Sub-Networks Enriched with Selected Entities

gene sets

Additional parameters

Gene Set Categories: | 4 Pathways:
[T Receptor Signaling
[7] Cell Signaling
[7] Cell Process Pathways
[7] Metabolic Pathways
[T] Toxicity Pathways

[l Evireccinn Tarnate Dathwiaee

i >

Find || Cancel |
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. Check the box “Include only overlapping entities on Pathways”

Enrichment Analysis of Selected Entities X

Input Objects: | DLL4, NOTCHI, JAGL, ADAMLT, LCK, PDPKL, DLL1, NFKBIA,
AKTL [Total: 9]

Analysis Type: | Find Sub-MNetworks Enriched with Selected Entities |' |

p-value Cutoff:
Min Overlap:

Include only overlapping entities in Pathways

Max Metworks:

— Additional parameters

Meighbors: () Expression Targets it
) miRMA Targets
@ Chernical Expression Targets
() Binding Partners
() Protein Modification Targets
() Disease Biomarkers: Quantity -

Find || Cancel

e  Examine your results table and open a sub-network of interest.

Home “ | =| start X| _# Folders | 2] New Pathway X| &% Notch -> NF-... X| 2] Meighbors of... *
‘”ﬂ(b ‘p ~ || [disave ~ 2 View - Select 2 Edit v ¥ Undo - Iﬂ\_ayout hd @Style + 4 Tools = =R

Reshet (Mammal)

& New Pathway
» Start [ New Group
@ Help
| Folders
1 '
Profile (Virginia Heatwole)
Database Release Motes
Index of Database Content
About Pathway Studio

L€ |

Pathway Studio
10.0.016

[ »

B Sub-networks..,

H Save - Select + Edit = @ Export  FTools ~
MName Total # of Neighbors Gene Set Seed Overlap Percent Overlap g
@ Meighbors of Geldanamycin | Open 3 L
ﬂ Meighbors of Gallic acid ) 4 A
Copy Gene Set Seeds to Clipboard
ﬂ Meighbors of nicotinate 3 A
ﬂ Meighbors of Sorafenib E‘ BipoiEResu 3 A
|41 Neighbors of Lipitor g:ﬂ Find Similar Pathways/Groups/Sub-Networks 1 M
d i n - a b N1 AL
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e  Select the entire sub-network and paste it in the graph view containing your pathway.
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New information is provided in the DiseaseFx database

In the ResNet Mammalian database, disease relationships were limited to proteins. The
DiseaseFx database expands the content of disease centric information by providing more types of
relationships between disease and proteins as well as the introduction of new relation types
between diseases and small molecules/functional classes/clinical trials. DiseaseFx relationships
with diseases are tuned to be very specific to the context of the reference and are described by the

following relationship types.

Entity-Entity Relation Type

New Relation Name

Sub-Relation Types*

Disease — Protein/Complex/Functional Class

Changes in abundance/activity/expression of a
gene/protein in a disease state

Quantitative Change

Field Name:
Quantitative Type
Sub-categories:
Expression
Abundance
Activity

Genetic changes in a gene in a disease state
such as gene deletions, amplifications,
mutations or epigenetic changes

Genetic Change

Field Name:
Change Type
Sub-categories:
Gene Deletion
Mutation
Gene Amplification
Epigenic Methylation

Identification of proteins/complexes/functional
classes/metabolites that are prognostic or
diagnostic biomarkers for a disease

Biomarkers

Field Name:
Biomarker Types

Sub-cateqories:
Diagnostic
Prognostic

Changes in a protein’s post-translational
modification status or alternative splicing events
associated with a disease

State Change

Field Name:
Change Type
Sub-cateqories:
Alternative Splicing
Phosphorylation

Disease — Small Molecule

Changes in abundance of a small molecule in
a disease state

Quantitative Change

Field Name:
Quantitative Type
Sub-categories:
Expression
Abundance
Activity
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Identification of small molecules that are Biomarkers Field Name:
prognostic or diagnostic biomarkers for a Biomarker Types
disease (limited to naturally occurring Sub-categories:
metabolites) Diagnostic
Prognostic

Disease — Cell Process

Different types of functional associations Functional (no sub-types)
between a disease and a cellular process or Association
another disease

Disease/Cell Process — Small Molecule

Disease/cell process relationship representing Clinical Trials (no sub-types)
clinical trials conducted for a drug against a
disease (from ClinicalTrials.gov)

Table 1. Summary of additional relationships found in the DiseaseFx database.

* Sub-relation types are indicated in the annotation for each relation, in the field indicated above. Sub-
relation types can be used to filter while building a network or upon examination of a completed network.

Included in the DiseaseFx database is the Ariadne Expression Targets Pathway Collection. While
the Elsevier Signaling Pathways start with signals and drill down to transcription factors, Elsevier’s
386 Expression Targets Pathways go one step further and show the major expression targets of
these transcription factors. This pathway collection will complement the Receptor Signaling, Cell
Process, Cell Process Regulation and Metabolic pathways provided in the ResNet database and
augment enrichment analysis in Pathway Studio by providing yet another collection of highly
curated pathway data. The option to use these pathways in analysis is provided in the Gene Set
Categories for the Fisher's Exact Test as well as the Gene Set Enrichment Algorithm.

Examples of Pathway Building Options Utilizing the DiseaseFx Database

While the addition of the DiseaseFx data to the ResNet Mammalian database does not
fundamentally change the functionality of Pathway Studio, it does allow for the user to ask
additional biological questions that utilize the new data and relation categories. A few simple
DiseaseFx specific workflows are demonstrated here:

Pathway Studio® ResNet® ChemEffect® and DiseaseFx ™ are owned and protected by Reed Elsevier Properties SA and used under
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1. Identify Cellular Processes Impacted in a Specific Disease State
Mine the database for cellular processes with functional association relations to a disease of interest

Steps to follow:

1. Identify the disease of interest in the database and add it to a new pathway view and select it.
2. From the Tools menu select “Build Pathway” and follow the wizard:
e Step 1. Select algorithm “Expand Pathway”; Objects Directions: all; then select “Next,”
e Step 2. From the entity list select “CellProcess,” and from the relations list select
“FunctionalAssociation.” Select “Next.”
e Step 3 Select “Finish.”

immune system

vasodilation 7 activation
cytokine
production
liver blood t
flow .
- % H 5 cellular immune
oxidative response

stress ! apoptosis

blood circulation

; blood vessel
neutrophil permeability
activation

ystemic Inflammat
ory Response .
. —— Syndrome e apoptosis of
blood clotting " neutrophils
) il ioi artery
fibrinolysis blood flow
liver function
inflammatory "‘-, ROS generation
response immune

vascularization
response

2. Identify Diseases Known to be Associated with a Particular Cellular Process
Mine the database for diseases with a functional association relation to a specific cell process

Steps to follow:

1. Identify the cell process of interest in the database and add it to a new pathway view and select it.
2. From the Tools menu select “Build Pathway” and follow the wizard:
o Step 1. Select algorithm “Expand Pathway”; Objects Directions: all; then select “Next,”
o Step 2. From the entity list select “Disease,” and from the relations list select
“FunctionalAssociation.” Select “Next.”
e Step 3 Select “Finish.”
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3. Identify Biomarkers for a Specific Disease
Mine the database for proteins/complexes/functional classes/ small molecules with a functional biomarker
relation to a specific disease

Steps to follow:

1. Identify the disease of interest in the database and add it to a new pathway view and select it.
2. From the Tools menu select “Build Pathway” and follow the wizard:
e Step 1. Select algorithm “Expand Pathway”; Objects Directions: downstream (arrow to the right);
then select “Next,”
e Step 2. From the entity list select “protein/complex/functionalclass/smallmolecule,” and from the
relations list select “Biomarker.” Select “Next.”
e Step 3 Select “Finish.”
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4. Identify Genetic Mutations in a Gene Associated with a Disease
Mine the database for genes with deletions, amplifications, mutations or epigenetic changes associated with
a specific disease

Steps to follow:

1. Identify the disease of interest in the database and add it to a new pathway view and select it.
2. From the Tools menu select “Build Pathway” and follow the wizard:
o Step 1. Select algorithm “Expand Pathway”; Objects Directions: downstream (arrow to the right);
then select “Next,”
e Step 2. From the entity list select “protein/complex/functionalclass,” and from the relations list
select “GeneticChange.” Select “Next.”
e Step 3 Select “Finish.”

5. Which proteins are changed in abundance in a disease?
Mine the database for genes increased in expression or proteins increased in abundance with a specific
disease

Steps to follow:

1. Identify the disease of interest in the database and add it to a new pathway view and select it.
2. From the Tools menu select “Build Pathway” and follow the wizard:
o Step 1. Select algorithm “Expand Pathway”; Objects Directions: downstream (arrow to the right);
then select “Next,”
o Step 2. From the entity list select “protein/complex/functionalclass,” and from the relations list
select “QuantitativeChange.” Select “Next.”
e Step 3 Select “Finish.”
3. To go Style > Active Style Sheet > By Effect
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6. What metabolites are increased in a disease?
Mine the database for small molecules changed with a specific disease

Steps to follow:

1.
2.

Identify the disease of interest in the database and add it to a new pathway view and select it.

From the Tools menu select “Build Pathway” and follow the wizard:

e Step 1. Select algorithm “Expand Pathway”; Objects Directions: downstream (arrow to the right);
then select “Next,”

o Step 2. From the entity list select “small molecule” and from the relations list select
“QuantitativeChange.” Select “Next.”

e Step 3 Select “Finish.”

To go Style > Active Style Sheet > By Effect

Graves Disease
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7.

In which clinical trial(s) has a small molecule been tested?

Mine the database for clinical trials associated with a particular small molecule.

Steps to follow:

1.

Identify the small molecule of interest in the database and add it to a new pathway view and select it.

2. From the Tools menu select “Build Pathway” and follow the wizard:
o Step 1. Select algorithm “Expand Pathway”; Objects Directions: downstream (arrow to the right);
then select “Next,”
o Step 2. From the entity list select “disease/cellprocess” and from the relations list select
“ClinicalTrial.” Select “Next.”

e Step 3 Select “Finish.”

Barcoidosis

Hypertension

pregnancy

vasoconstriction

The relation properties view provides additional information about the specific clinical trial, including
study type, phase, trial status etc. Double-click on an individual relation to open the properties view.
Select “Other Properties” to see detailed information about the clinical trial.

ClinicalTria...

ClinicalTrial loprost ---> Sarcoidosis

4 Properties Connectivity:

References (1) Types of Members:
Other Properties Owner:

I Collections MCT ID:
Company:

TrialStatus:

Condition:

Start:

Date Modified:

Date Created:
Intervention:
Phase:

URM:
StudyType:

Pathway Studio® ResNet® ChemEffect® and DiseaseFx ™ are owned and protected by Reed Elsevier Properties SA and used under
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Small Malecule -» Disease

public

NCTO0403650

University of Cincinnati

Completed

Sarcoidosis; Pulmonary Arterial Hypertension;
MNovermnber 2006

2013-01-1510:59:28.495
2013-01-1510:59:28.495

lloprost;

Phase 4
urn:agi-ClinicalTriakin-out:urn:agi-cas:73873-87-T:outurn:agi-meshdis:Sarcoidosis
Interventicnal



8. In which clinical trial(s) has a protein been tested?
Mine the database for clinical trials associated with a particular protein.
NOTE: In the ResNet database, monoclonal antibodies are actually represented as small molecules.

Steps to follow:

1. Identify the protein of interest in the database and add it to a new pathway view and select it.
2. From the Tools menu select “Build Pathway” and follow the wizard:
e Step 1. Select algorithm “Expand Pathway”; Objects Directions: downstream (arrow to the right);
then select “Next,”
e Step 2. From the entity list select “disease/cellprocess” and from the relations list select
“ClinicalTrial.” Select “Next.”
e Step 3 Select “Finish.”

L

9. Are the activities of any proteins altered in a specific disease?
Mine the database for proteins with a StateChange relationship to a disease.
NOTE: State Change represents phosphorylation or alternative splicing events.

Steps to follow:

1. Identify the disease of interest in the database and add it to a new pathway view and select it.
2. From the Tools menu select “Build Pathway” and follow the wizard:
e Step 1. Select algorithm “Expand Pathway”; Objects Directions: downstream (arrow to the right);
then select “Next,”
o Step 2. From the entity list select “proteins” and from the relations list select “StateChange.”
Select “Next.”
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— StateChanger...

w===_ StateChange Graves Disease ---> RPS6KE1

4 Properties
References (1)
Other Properties

I Collections

[1] "Seven patients with Thyroid-stimulating hormene-binding inhibitory immunoglebulin-pesitive Graves disease stimulated
S6K1 phosphorylation and the ribosomnal protein, 56 (Fig. 94). "
Organ: Thyroid Gland, Title: Regulation of the phosphatidylinositol 3-kinase, Akt/protein kinase B, FRAP/mammalian target o
rapamycin, and ribosomal 56 kinase 1 signaling pathways by thyroid-stimulating hormone (T5H) and stimulating type TSH

receptor antibodies in the thyroid gland., Authors:
Suh,).M.:Song, ) H.;Kim,D.W.;Kim, H.; Chung H.K.;Hwang,J.H..Kim, J.M.;Hwang,E.5.;Chung, J.;Han, J.H.; Cho,B.Y.;Ro,H.K.;Shong, iV
MedlineTA: ) Biol Chemn, PubYear: 2003, IS5M: 0021-9258, PMID: 12668683, ChangeType: [fjlagayllyq ]

info:pmid/12668683%body:310

Additional Information and Support

This Quick Start Guide to Building Pathways in ChemEffect and DiseaseFx describes some of the
highlights of this database. If you have any questions about Pathway Studio please contact

Customer Care:

USA, Canada and Latin America:

(8am-8pm CET - St.Louis)

Tel: US toll-free: +1 (888) 615 4500
Tel: Non toll-free: +1 (314) 523 4900
Email: usinfo@elsevier.com

Email Brazil: brinfo@elsevier.com

Japan:

(9,30am-5,30pm JST, Tokyo office)
Tel: +81 (3) 5561 5035

Email: jpinfo@elsevier.com
Website: japan.elsevier.com

Europe, Middle East and Africa:

(9am-6pm GMT+1, Amsterdam office)
Tel: +31 20 485 3767
Email: nlinfo@elsevier.com

Asia and Australasia:

(9am-6pm SST, Singapore office)
Tel: +65 6349 0222
Email: sginfo@elsevier.com
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