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Genome-scale experiment output



Questions we try to answer



Omics data analysis pipeline



What do we need?

Annotation file Statistical tests

FunctionA: Gene1, Gene2, Gene3…
FunctionB: Gene4, Gene2, Gene5...

gene → function



           Functional databases



Gene Ontology



KEGG



Reactome



                       Outline



    Over-Representation Analysis

Top list

Bottom list

1. List is created using a certain 
threshold or criteria.

2. For each pathway, input genes 
that are part of the pathway are 
counted. 

3. This process is repeated for an 
appropriate background list of 
genes

4. Every pathway is tested for over- 
or under-representation in the list 
of input genes.  



    Over-Representation Analysis

Finding significant associations of Gene Ontology 



    Over-Representation Analysis



    Web tools for ORA

➢ Babelomics (FatiGO): http://babelomics.bioinfo.cipf.es/

➢ Panther: http://www.pantherdb.org/

➢ DAVID: https://david.ncifcrf.gov/

➢ Reactome: https://reactome.org/

➢ g:Profiler: https://biit.cs.ut.ee/gprofiler/gost

➢ FuncAssoacite: http://llama.mshri.on.ca/funcassociate/

➢ WebGestal: http://www.webgestalt.org/

http://babelomics.bioinfo.cipf.es/
http://www.pantherdb.org/
https://david.ncifcrf.gov/
https://reactome.org/
https://biit.cs.ut.ee/gprofiler/gost
http://llama.mshri.on.ca/funcassociate/
http://www.webgestalt.org/
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    Web tools for GSA

➢ GSEA (Gene Set Enrichent Analysis): 
http://software.broadinstitute.org/gsea/index.jsp

➢ Babelomics (logistic model): http://babelomics.bioinfo.cipf.es/

➢ Panther: http://www.pantherdb.org/

➢ FuncAssoacite: http://llama.mshri.on.ca/funcassociate/

➢ WebGestal: http://www.webgestalt.org/

http://software.broadinstitute.org/gsea/index.jsp
http://babelomics.bioinfo.cipf.es/
http://www.pantherdb.org/
http://llama.mshri.on.ca/funcassociate/
http://www.webgestalt.org/


             Gene Set Analysis

➢ Ranked list of all genes 
according to their 

differential expression
(p-value, t-statistic, logFC)

➢ GSA directly tests for gene 
modules significantly 

cumulated in the extremes 
of a ranked list of genes.



             Gene Set Analysis



Any question?



Activities

1. Over-representation and GSA exercises: 
http://bioinfo.cipf.es/WODA19/doku.php/bbdd

2. Protein-protein interaction exercises: 
http://bioinfo.cipf.es/WODA19/doku.php/ex_ppi

http://bioinfo.cipf.es/WODA19/doku.php/bbdd
http://bioinfo.cipf.es/WODA19/doku.php/ex_ppi

