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Generating masses of molecular data to study
questions of evolutionary interest is easy, but
inference of functionally relevant information from
these data remains challenging.

The Gene Ontology (GO) database is useful for
resolving this challenge as it can help researchers to
gain insights into gene function in almost any organism
(see www.geneontology.org).

‘Omics data: easy to generate, hard to interpret

Cross-species GO use in practice

i) Incorrect ortholog identification;
ii) Erroneous GO annotations;
iii) GO term redundancy;
iv) Few taxon specific terms in non-model organisms.

Primmer et al 2013 provides recommendations for
ways to avoid pitfalls, and suggestions for conducting
a sound study.

What can go wrong?
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Use of model organism gene annotation information for understanding the 
molecular basis of traits of ecological and evolutionary importance

What is Gene Ontology (GO)?

The GO is a database that provides a catalogue of the
biological functions of genes and gene products using a
standardised, non-redundant vocabulary. Terms are
linked via relationships like ‘is_a’ or ‘part_of’.
Below is a visualisation of the sub-graph defining the
biological process "Mating behaviour“ as an example.

Why is the GO useful in ecology and evolution?

The GO is largely species-neutral (under the
assumption of orthology).

This means that gene function information obtained
from model species can be used for putatively
orthologous genes in non-model species.

For example, human GO information can be applied in
most other vertebrates, and Arabidopsis information
in most other plants.
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Applications of the GO in ecology and evolution

a. Known gene of interest
- Find genes with similar 

functions or  cellular location
- Find interacting genes

Experimental design 

b. Known function/process of 
interest

- Generate candidate gene list 
for that function/process

Post-experiment data analyses
a. Genome/transcriptome annotation
- Summarise gene functions
- Compare to related organisms
- Infer pleiotropy at molecular level

b. Functional enrichment
- Individuals with different

- Life histories or dev. stages
- Experimental treatments
- Environments

- Genes with different evol. patterns
- Positive selection vs neutral
- Duplicated vs .not

Non-model organism 
genomic, transcriptomic or 

proteomic data
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