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What to do with your list of genes 

• Apply a Systems Biology approach to data 
mine and analyze your data 

• Tools and databases available (some free, 
others $$) to define the underlying biology 
behind different –omics data  

• These tools and databases will identify and 
prioritize the most relevant pathways, 
networks and cellular processes affected by 
your dataset. 



Pathways & Ontology Analysis Tools 

Tool Link Price 

Reactome http://www.reactome.org Free 

IPA http://ingenuity.com/ $$$ 

GeneGo Metacore http://www.genego.com/ $$$ 

Cytoscape http://www.cytoscape.org/ Free 

GenMAPP http://www.genmapp.org/ Free 

InterMine http://intermine.org/ Free 

KEGG http://www.genome.jp/kegg/ Free 

GO http://www.geneontology.org/ Free 

Panther http://www.pantherdb.org/ Free 

DAVID http://david.abcc.ncifcrf.gov/ Free 

And many, many more!! 

http://www.reactome.org/
http://ingenuity.com/
http://www.genego.com/
http://www.cytoscape.org/
http://www.genmapp.org/
http://intermine.org/
http://www.genome.jp/kegg/
http://www.geneontology.org/
http://www.pantherdb.org/
http://david.abcc.ncifcrf.gov/


Network Example 



REACTOME 
Demo 



Reactome 

• Open-source, open access. 
• Manually curated. 
• Peer-reviewed pathway database (pathway 

annotations are authored by “expert” biologists). 
• Some of the tools they have: 

– Browse pathways 
– Map IDs to pathways 
– Overrepresentation analysis 
– Compare species 
– Analyze expression data 



Quick links 
to tools 
most 
commonly 
used. 

Manual & 
tutorials 

Other 
useful 
tools 



Browse Pathways 

This beginning screen says it all on how to 
browse pathways 



Map IDs to Pathways 
(ID mapping and pathway assignment) 

1. Get your data to Reactome: 
a. Paste you data, or 
b. Choose file from your computer (tab-delimited), or  
c. For demo purposes, click “Example” 

2. Choosed “ID mapping and pathway assignment” 
3. Click “Analyse” 

1a 

1b 

1c 

2 

3 

Helpful video tutorial! 



ID mapping & pathway assignment 

Columns can be sorted 

Clicking the UniProt ID # 
will take you to the info 
page about that 
particular molecule 

Clicking on the 
Pathway names links 
will take you to the 
pathway map 

Table can be 
downloaded in 
various formats 



Map IDs to Pathways 
(Overrepresentation analysis) 

Will do the same as before, but this time, 
choose “Overrepresentation analysis” 



Overrepresentation analysis 

There is a wealth of info on this page, so make sure to scroll 
down!  Categories found on this page: 
1. Statistically over-represented events in hierarchy 
2. Statistically over-represented events as an ordered list 
3. Reactions colored according to the number of genes or 

compounds participating in the given reaction 
4. Mapping from submitted identifiers to Reactions 



Overrepresentation analysis 
• Here, we are focusing in on the 

“Statistically over-represented events 
in hierarchy” category. 

• Clicking on the “+” sign will expand the 
event (“-” will close it) 

• Clicking on the colored words will open 
the pathway map 

• Clicking on any gene name link will 
take you to an info page about that 
gene 

  



Compare species 

This tool will allow you to compare human pathways to 
any other species pathways they have in their database 



Compare species 

Here I chose, E. coli, 
and as before, 
columns can be 
sorted, the “View” 
button will open the 
pathway map, and the 
table can be 
downloaded 



Analyze expression data 

1. Get your expression level data to Reactome (note: can 
have multiple columns of data, i.e. time-course): 

a. Paste you data, or 
b. Choose file from your computer (tab-delimited), or  
c. For demo purposes, click “Example” 

2. Click “Analyse” 

1a 

1b 

1c 

2 



Analyze expression data 

Columns can be sorted 

Clicking the number link 
will show list of 
molecules involved 

Clicking on the “View” 
button will take you to 
the pathway map 

Table can be 
downloaded in 
various formats 



• Here I chose the Extrinsic Pathway for Apoptosis 
• Molecules colored are those from the dataset (values are listed below the 

molecule name)  
• Click on Diagram key (top right hand corner) to reveal the legend 



• Molecules are interactive 
• Click on a molecule (a green 

box will highlight it) 
• Right-click and choose 

“Display interactors” 
• Click on yellow triangle with a 

“+” sign at bottom to reveal 
detailed info about the 
molecule 



PANTHER 
Demo 



Panther 

• Tools and data on the PANTHER site can be used to: 
– Get information about a gene of interest 
– Explore protein families, molecular functions, biological 

processes, cellular components and pathways  
– Generate lists of genes that belong to a given protein 

family or subfamily, have a given molecular function or 
participate in a given biological process or pathway, e.g. 
generate a candidate gene list for a disease  

– Analyze lists of genes, proteins or transcripts according to 
categories based on family, molecular function, biological 
process, cellular component or pathway, e.g. analyze 
mRNA microarray data 



Quick links 
to tools 
most 
commonly 
used. 

Other great 
features 



Upload multiple gene IDs 

1. Get your data to Panther: 
a. Paste your IDs, or 
b. Choose a file (tab-

delimited) 
2. Select Genome(s) 
3. Click “Search” 

1a 

1b 

2 

3 



• Table listing all the genes in your dataset (scroll to the right to 
see all the columns 

• Table can be downloaded by the “Send list to:” dropdown box 
• Click the pie chart icon to view the GO categories in pie charts 



• Pie charts of the 3 GO 
categories: 

• Molecular Function 
• Biological Process 
• Cellular Component 

• Each “wedge” can be 
clicked on to drill further 
down into the cateogry 

• Clicking on any category 
name link will list a table of 
molecules from your 
dataset found in that 
particular category 
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