
The OMA Ecosystem
From public and private genomes, orthology inference, a database of over 
2800 species, and a variety of downstream analyses for comparative genomics
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The OMA browser

3
4

https://omabrowser.org/

https://oma-stage.vital-it.ch/
(Please use this one for the 
exercises)

https://omabrowser.org/
https://oma-stage.vital-it.ch/oma/home/
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The OMA Database: 3 kinds of pages



Hierarchical Orthologous Groups (HOGs) 
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● A HOG is a gene 
family 

● A collection of 
orthologs and 
paralogs which 
descended from a 
common ancestral 
gene



HOGs 

OMA ID 37



Ancestral genomes
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The collection of 
HOGs at a given 
taxonomic level 



OMA’s Downstream analyses
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Make gene trees*

Create gene trees 
for a clade of 
interest using the 
genes in the HOG at 
that taxonomic level
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*Uses external software 
outside of the OMA Ecosystem



Making species trees*
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Create species trees 
for a clade of interest 
using the genes in the 
OMA Group (strict 
Orthologous Group) at 
that taxonomic level



Infer gene function and perform GO 
enrichment analysis
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Transfer Gene Ontology annotations from 
genes in the same HOG from well-studied 
model species to other species

Perform a GO enrichment analysis to find 
overrepresented functions in a set of 
extant or ancestral genes



Phylogenetic profiling
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Phylogenetic profiling
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Co-evolving HOGs

Related 
functions



Gene content of ancestral genomes
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Completeness Score = 
Number of species in the HOG/
 number species in the clade



Tracking the evolutionary history of a gene family
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Viridiplantae



https://pubmed.ncbi.nlm.nih.gov/30576524/

Ancestral GO enrichment of genes gained at the Viridiplantae level



Resources and References

● Orthology: definitions, inferences and impact on species phylogeny 
inference (Fernández et al., 2019) https://arxiv.org/abs/1903.04530

● Inferring orthology and paralogy (Altenhoff and Dessimoz, 2012) 
https://people.inf.ethz.ch/adriaal/orthology-bookchapter.pdf

● Quest for Orthologs (consortium): https://questfororthologs.org/
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https://arxiv.org/abs/1903.04530
https://people.inf.ethz.ch/adriaal/orthology-bookchapter.pdf
https://questfororthologs.org/


Before the break

● Do Module 1 of the OMA Academy 
○ https://oma-stage.vital-it.ch/oma/academy/

● Break at 10:45
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https://oma-stage.vital-it.ch/oma/academy/
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