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Pathway, Ontology and Sub-Network Enrichment Analysis of Microarray 

Data in Pathway Studio® Explore, Affymetrix Edition 

 

Introduction to Gene Set Enrichment Analysis in Pathway Studio Explore 

The Gene Set Enrichment Analysis (GSEA) algorithm is a powerful analytical tool for interpreting microarray 

data to gain insights into biological mechanisms.  The algorithm ranks microarray results by the absolute value 

of the fold change in experimental results and identifies known gene sets that are statistically enriched based 

on this ranking. 

 

The ñknown gene setsò used in the Gene Set Enrichment Analysis in Pathway Studio consists of a collection 

of signaling and metabolic pathways curated by Ariadne scientists, Ariadne Ontology and Gene Ontology 

and also sub-networks (calculated de novo) when using the Sub-Network Enrichment Analysis (SNEA) 

option. 

 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

The results of the analysis are a list of most significantly enriched pathway and ontologies or sub-networks 

ranked by p-value.  You can examine this list to better understand the underlying mechanisms and cellular 

processes affected in your experimental conditions. 

 

What Gene Sets Can be Identified in Enrichment Analysis: 

 

¶ Ariadne Curated Pathways (GSEA) 

¶ Ariadne Ontology gene groups or Gene Ontology gene groups (GSEA) 

¶ User-Defined Sub-Networks (SNEA) 

 

Letôs take a look at each of these gene groups: 

 

 

 

GSEA 

SNEA 

Known Gene Sets: 
 

   Signaling Pathways 

   Cellular Process Pathways 

   Metabolic Pathways 

   Gene Ontologies 

   Ariadne Ontologies 

De novo user-defined sub-networks 

Enriched gene sets results Experimental Data Algorithm 
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¶ Ariadne curated pathways (receptor signaling pathways, cellular process pathways, metabolic) 

  

 

  

 

 

    

   227 Receptor Signaling  22 Cellular Process   39 Metabolic Pathways 

 

These pathways have been manually curated by Ariadne scientists and are available for use in enrichment 

algorithms.  The receptor signaling pathways are composed mainly of proteins and small molecules (some 

functional classes).  The Cellular Process pathways and Metabolic pathways are composed mainly of 

functional classes and cellular processes.  During the manual curation of these pathways, the functional 

classes, which can serve as containers, have been ñpopulatedò with proteins (specific proteins were mapped 

to them).  You can examine the properties of a functional class to see what proteins are included. 

 

¶ Ariadne Ontology gene groups  and Gene Ontology gene groups 

 

 
 

Ariadne Ontology     Gene Ontology 

 

The Ariadne curated ontology is an ontology that has been optimized for best results in enrichment analysis.  

The ontology is relatively flat and designed to minimize redundancy in classification.  The ontology consists of 

slightly more than 500 ontology groups representing almost 9000 genes. 
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Gene Ontology, assembled by the Gene Ontology Consortium, consists of hierarchical controlled vocabularies 

(ontologies) that describe gene products in terms of their associated biological processes, cellular 

components and molecular functions. 

 

Both enriched pathways and ontologies are identified when analyzing array data using Gene Set Enrichment 

Analysis.   

 

 
 

Example of Gene Set Enrichment Analysis Results 

 

 

¶ User-Defined Sub-Networks  

 

The Sub-Network Enrichment Analysis (SNEA) in Pathway Studio is an extension of the Gene Set Enrichment 

Analysis where the ñgene setsò used in the enrichment analysis are small regulatory networks calculated de 

novo in the ResNet Explore database by the SNEA algorithm.  

 

A sub-networks consist of a regulator and its targets. 

 

 

 
 

When analyzing gene expression analysis, the most commonly utilized sub-network is the ñexpression targetsò 

sub-network which identifies expression regulators whose targets are enriched in your microarray results. This 

analysis can identify transcriptional regulators that are responsible for the gene expression profile in your 

experiment.  

This is an example of an expression sub-network, 

where the regulator has expression or promoter 

binding relationships with its downstream targets. 
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Running Gene Set Enrichment Analysis and Sub-Network Enrichment Analysis in 

Pathway Studio Explore 
 

You can select to run both Gene Set Enrichment Analysis (GSEA) and Sub-Network Enrichment Analysis 

(SNEA) directly while importing your experimental data from Partek® into Pathway Studio Explore.  Simply 

select the check boxes of the analysis you wish to run when you see this screen during import. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results will open automatically in a table at the bottom of the page when the experiment import is 

complete.  Each tab represents an individual enrichment analysis results.  Itôs that easy! 
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You can also run GSEA and SNEA any time after you have imported your experiment by selecting the 

desired analysis from the Tools menu in the Experiment Pane. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

When examining results of these enrichment analyses, you can select a pathway or sub-network in the results 

table and view the network.  Simply right-click and select ñopen.ò  The pathway opens in the main view pane.  

The pathway is colored by the associated experiment values if the ñLinkò button above the experiment is 

selected.  (Ontologies are simply lists and ñopeningò an ontology group will open a group list view only, not a 

network view.) 

 

 

  

 

 

 

 

 

 

 

 

 

The pathways and ontologies in your results table provide you valuable information as to what 

mechanisms are being impacted in your experimental conditions.  Results tables can be exported to MS 

Excel® to be saved for future reference. 
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More Information about using Pathway Studio Explore 
 

Once you begin to use these enrichment algorithms in Pathway Studio Explore to find enriched pathways, 

ontologies and sub-networks in your microarray data, you will find additional capabilities you will also be 

interested in exploring, including: 

  

¶ Query the ResNet database for proteins, cell process, diseases or small molecules you are 

interested in and build a network that includes them. 
 

¶ Import a list of genes and find pathways, ontologies or sub-networks enriched in your list 

(Fisherôs Exact Test). 
 

¶ Filter your experimental data and find pathways, ontologies or sub-networks enriched in your 

filtered short list (Fisherôs Exact Test). 

 

To find additional information on all the capabilities in Pathway Studio Explore, you have numerous resources 

available to you. 

 

1.  Ariadneôs Technical Support Site provides a collection of FAQs and a self-guided Training Manual. 

http://www.ariadnegenomics.com/support/pathway-studio-explore/  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Training Manual provides detailed explanations of the tools and capabilities in Pathway Studio Explore, 

including self-guided exercises that can be reproduced by the user.  The FAQ section provides a key word 

search to find answers to focused questions. 

  

http://www.ariadnegenomics.com/support/pathway-studio-explore/

