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Topics to be Discussed

What is GNCPro and what can it do for me?
Gene Network Versus “Canonical” Pathway
Entering Gene Lists

Manipulating Gene Networks

Network-Accessible Gene-Specific Information
Case Studies
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What is GNCPro?

GNCPro, a free online source software developed and maintained by
SABIosciences, is an in silico research tool for collating gene and pathway
interactions. GNCPro integrates collective biological knowledge through text
mining, data mining, data acquisition and computational prediction. The
interactions among a group of genes are represented graphically and are
interactive. In addition to predetermined lists of biological pathways and
processes, you can also view the gene interactions among your genes of
interest.

*View interactions among multiple genes of interest simultaneously
*Analyze the gene relationships in pathways and processes
*View detailed tissue expression

http://GNCPro.sabiosciences.com
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Gene Network Versus “Canonical” Pathway

Example: Notch Signaling Pathway

Canonical Gene Network

Includes Other Interacting Genes

Cellular Context Provided _
From Cross-Talking Pathways

Misses Other Related Genes
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Benefits of GNCPro

ldentify genes related to or associate with your GOI
(Gene of Interest) or YFG (Your Favorite Gene)

ldentify genes potentially bridging gaps in your pathways
Find hypothetical but testable interactions between
genes or involvement of a gene in a pathway

View your data against existing discoveries
Assist in making informed experimental design decisions

Find reagents available from SABIosciences to perform
those experiments on your favorite genes & pathways



Sources of Biological Information

1. Data Processing Capabilities

Proprietary Text-Mining Software

Publically Accessible & In-Licensed Database
Data-Mining

Predicted Protein-Protein Interactions
Predicted Transcriptional Regulation
Canonical Pathways

2. Enhanced Links

SNPs Associated With GOI
Tissue Expression Profiling

Clinical Phenotypes Associated with Abnormal GOI
EXxpression



Entering Gene Lists

Five Ways to Start Your in silico Research:

1. View Known Pathways

2. Search Gene Ontology Terms

3. Search Disease

4.  Continue from Previously Saved Data

5. Input Your Gene List



Input Your Gene List

: : : : Gene List Group ID
1. Paste gene list directly into dialog box MK167 Proliferation
AURKA Proliferation
2. Upload text file containing gene list BIRCS Proliteration
: CCNB1 Proliferation
a.0One Column = Just gene list MYBL2 Proliferation
b.Two Columns = Gene List & Group ID | GRB7? HER2
HER?2 HER2
ESR1 Estrogen
PGR Estrogen
BCL2 Estrogen
GSTM1 Other
CD68 Other
BAG1 Other
MMP11 Invasion
CTSL2 Invasion




View Known Pathways

Choose from 3 Different Pathway Sources

1.Cancer-Related Pathways from the NCI
2.General Pathways from KEGG & Reactome
3.SABiosciences Pathways

Browse drop-down menu to view pathways OR
Type in search terms to find matching diseases

Click on pathway description to view associated genes
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Pathway Search Example

Activation of BAD and Translocation to Mitochondria
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Search By Gene Ontology Terms

Gene Ontology ( )
Search ontological terms using keywords

« Examples: “antioxidant activity”, “metalloproteinase activity”
Browse through menu tree

» Biological Processes, Molecular Functions, Cellular Locations

Click on GO ID to view genes associated with that ontological term
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Ontology Search Example
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Ontology Search Example

Positive Regulation Cell Killing



Search By Disease

Two Ways to Search Diseases

1. Type in search terms to find matching diseases

2. Browse drop-down menu list of available diseases

Click on pathway description to view associated genes
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Disease Search Example

Afibrinogenemia
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Previously Saved Data

Initially inputted or selected pathway-associated gene lists automatically saved.
If you are logged-in as a “Guest”, only lists used in that session are saved.

If you are logged-in under your account with SABiosciences, all gene lists saved
and accessible upon logging in again.

< 1. Type in gene list description

< 2. Choose gene list dialog box
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Manipulating Gene Network

General Network Manipulations:
 Appearance
» Relationships, Color-Coded
e Buttons & Checkboxes
* View Tissue-Specific Associations
 Advanced
e Add Custom Data
 Export Genes & Interactions
» Export Graph Data or Graph Image (JPG, PNG)

Gene-Specific Network Manipulations:
» Get More Neighbors
o Delete Genes
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Relationships

Down-Regulation

» (Gene product A down-regulates Gene B
Up-Regulation

» Gene product A up-regulates Gene B
Regulation

* Gene A product regulates Gene B in another fashion
Co-Expression

 Gene A & B expressed at same time in same model system
Chemical Modification

» (Gene product A post-translationaly modifies Gene product B
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Relationships

Physical Interaction:

* Gene products A and B known to bind one another
Drug Interaction:

» Gene targeted by displayed drug(s)

Predicted Protein-Protein Interaction:

* Gene products A and B predicted to bind one another by
algorithm and/or database

Predicted Transcription Factor Regulation:

» Gene product A is a transcription factor with a predicted
binding site in the promoter of Gene B

Other:

* Any gene-gene interactions that the text-mining program
could not classify which these categories it belongs to
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Buttons & Checkboxes

Open / Close Legend

« Displays or hides relationship checkboxes
Relax

» Brings tighter relationships closer & looser ones further apart
Edge Colors

» Displays or hides color coding from relationships between genes
Directed

» Displays or hides arrowheads from relationships between genes
Labels

» Displays or hides gene symbols from network image
Layout

* Provides random alternative distribution of genes in network
Expand Graph

« Adds more genes related to displayed genes



21

Tissue-Specific View of Networks

Click on tissue of interest from drop-down list

Network only displays genes reliably
expressed in that specific tissue



Advanced

« Remove / re-add genes from image with symbol checkboxes
* Add neighbors to all input genes

o Select maximum number of genes to be viewed

 Medusa versus SVG

 Medusa
e Compatible with most computers (Java)
» Fully Interactive
» Final desired image can be saved
e SVG
» Automatically optimizes layout
» Requires software installation for image manipulation
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Network-Accessible Gene-Specific Information
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Gene Information
Re-Center Network
Associated Pathways
Associated Diseases
Associated Phenotypes
Known SNPs
Tissue-Specific Expression
Post-Translation Modifications
Research Reagents

Get More Neighbors
Delete Gene
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Gene Information

Gene ID

Official Symbol
Official Full Name
Alias

Refseq

Unigene
Organism

Gene Ontology
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Re-Center Network

Uses chosen gene as center of new network displaying
only those genes with top-ranked direct associations to
new gene of interest



26

Assoclated Diseases

View diseases associated with gene
» Genetic Disorders
* Disease Associated with SNP in this gene
e Cancers

Example: PMS2
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Associated Phenotypes

Provides links to OMIM database entries for known phenotypes
associated with GOI

Example:
ESR1 gene



Known Single Nucleotide Polymorphisms

e Links out to the NCBI

« SNP information displayed includes:
e Location
e Function
» Validation

 Review NCBI website for details

Example: MDM2
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Tissue-Specific Gene Expression

Displays graphical representation of tissue vs. microarray probe intensity
Mouse over individual bars to view tissue displayed & its intensity values
Select tissues from drop-down menu to label graph

Example: HMMR
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Pathways Involving Selected Gene

Displays biological pathways that include GOl
» Cancer-Related Pathways from the NCI

« Pathways from KEGG & Reactome

« SABIiosciences Pathways

Example: SMAD4
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Post-Translational Modifications

Displays specific information about known post-translational modifications
of gene product

e Site

* Residue
° Enzyme Name Example JUN

« Modification Type
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Locating SABIo Products in GNCPro

Displays links to available SABiosciences products for studying the GOI

RT?2 Profiler™ PCR Arrays & RT2 gPCR Primer Assays

Pathway-Focused & Gene-Specific gRT-PCR Based Expression Profiling

RT2 miRNA PCR Arrays & qPCR Primer Assays

Pathway-Focused & miRNA-Specific gRT-PCR Based Expression Profiling

SureSilencing™ siRNA Arrays

Pathway-Focused Synthetic Oligonucleotide-Based RNA Interference

SureSilencing™ shRNA & siRNA

Gene-Specific Plasmid- & Synthetic Oligonucleotide-Based RNA Interference

Methyl-Profiler™ DNA Methylation PCR Arrays & qPCR As  says

Pathway-Focused & Gene-Specific DNA Methylation Analysis

Multi-Analyte Profiler & Single Analyte ELISArray™ Kit S

Analyze up to 12 Cytokines Simultaneously using High Performance ELISA

ChampionChIP™ PCR Array & gPCR Primer Sets

Pathway-Focused & Gene-Specific Nuclear Factor-Promoter Interaction Analysis



33

Get More Neighbors

Display additional genes associated with specific gene in network
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Export Functions

Genes (Excel)
» List of genes appearing in network in alphabetical order

Interactions (Excel)
e List of interactions in network with PubMed citations

Graph Data (HTML Text File)

« Markup language needed for importing image into other
graphics software

Graph Image (JPG or PNG)
« Compatible with PowerPoint & for publication purposes

Save to your local computer
Continue work in other software applications
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Case Studies

Find More Pathway-Focused Genes
 AHR Signal Transduction Pathway
Assess the Reliability of Individual Results
» Interactions among SKP and CUL family members
Validate & Expand Biomarker Panels
 Genomic Health Breast Cancer Recurrence-Score
Identify New Therapeutic Targets: “Guilty-by-Association”
« HHMR as a New Breast Cancer Target



Quickly Find More Pathway-Focused Genes

Canonical Aryl Hydrocarbon Receptor (AHR) signal transduction pathway
from BioCarta provides only limited number of genes and interactions known
to be associated with this pathway

Question:
What else regulates AHR and what else is regulated by AHR?
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Quickly Find More Pathway-Focused Genes
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1. Search GNCPro pathways for
AHR signal transduction pathway
core components & related
neighbors.

2. Click “Expand Graph” or “Get More
Neighbors” to add more genes
associated with AHR.

3. AHR is down-regulated by AHRR.

4. AHR down-regulates CYP1A1, and
up-regulates CYP1B1.

5. The AHR signaling pathway cross-
talk to the ESR1 signaling pathway



Assess the Reliability of Individual Results
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Experimentally verifying yeast two-hybrid
& other proteomic methods is expensive.

Network analysis is a cheap, alternative
way to assess individual result reliability.

Is the SKP2-CUL4A interaction real?

SKP2 interacts with another gene family
member, SKP1.

SKP1 also interacts with CUL4A family
members, CUL1 and CUL?7.

The knowledge of additional protein-protein
interactions can corroborate your results.



Validate & Expand Biomarker Panels

Genomic Health Recurrence-Scores
For Breast Cancer

Score (RSU) Gene Group

+0.47 GRB7
-0.34 ER

+1.04 Proliferation
+0.10 Invasion
+0.05 CD68
-0.08 GSTM1

- 0.07 BAG1

The expression of specific classes of genes, such as those involved in proliferation,
have similar correlations with breast cancer recurrence.

Do these genes in these classes interact with one another?
Can other genes with similar functions or that interact with genes in these classes

be added to the biomarker list? Paik S, et al. A multigene assay to predict recurrence of tamoxifen-

treated, node-negative breast cancer. N Engl J Med 2004;351:2817-26.
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Validate & Expand Biomarker Panels

Proliferation genes in biomarker
panel with higher Breast Cancer
recurrence scores cluster
together with known interactions
among them.

Functional and consequential
relationships correlate.

Finding more genes interacting
with the proliferation sub-panel
may define mechanism or
suggest more biomarkers.



Validate & Expand Biomarker Panels

Because the known proliferative genes CDC2 and CDK2 show similar expression
profiles to the five proliferation genes in the biomarker panel with higher breast
cancer recurrence scores, they could augment the biomarker list.

Without Co-Expression: With Co-Expression:

Both CDC2 and CDK2 only show minor Both CDC2 and CDK2 clearly show
peripheral interactions with a few of the positive correlation with all five cancer
cancer biomarker proliferation genes. biomarker proliferation genes.

41



42

Validate & Expand Biomarker Panels

Because CDC2 is not expressed in normal breast tissue (as opposed to
CDK2), its expression in breast tumors could be a better alternative choice
for a breast cancer biomarker over CDK2.



ldentify New Therapeutic Targets: “Guilty-by-Associ ation”
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HMMR tightly associates with existing
breast cancer biomarkers (BRCA1, CHEK1,

RAD51, BARD1), making it a potential new
target for breast cancer intervention.



ldentify New Therapeutic Targets: “Guilty-by-Associ ation”

O O

Without Co-Expression: With Co-Expression:
HHMR associated with only three of HMMR is co-expressed with all of the
many selected centromere genes. selected centromere genes.
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ldentify New Therapeutic Targets: “Guilty-by-Associ ation”

« HMMR is a centromere protein and is associate with CENPF, another
centromere protein.

« Centromere proteins involved in chromosomal duplication make them
ideal targets for therapeutic intervention.
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Why Use GNCPro Over Its Alternatives?

GNCPro

IPA

MetaCore

Pathway Studio

Text-Mining

Proprietary Data

Physical Interactions

Existing Pathways

Clinical Phenotypes

Tissue-Specific Networks

Price

FREE

$$3!

$

$

GNCPro fully discloses all sources of evidence, provides tissue-
specific networks and expression data, and is free to use.




GNCPro Applications

Computational Hypothesis Generation with in silico Research

Model Signal Transduction Pathways
Gain Insight into the Dynamic Behavior of Pathways
Assist in Avoiding Adverse Drug Effects

Increase Productivity in:

e Drug Discovery

« Biomarker Prediction
 Biomarker Identification
 Systems Biology Research
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