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Introduction to GO

• The Gene Ontology (GO) project is a collaborative effort to provide consistent descriptions of 
gene products across all Kingdoms of life, and is a key resource for researchers wishing to 
understand the biological role of a gene product.

• GO contains three structured controlled vocabularies (ontologies) that describe gene products in 
terms of their associated biological processes, cellular location and molecular functions, in a 
species-independent manner.

• There are now over 40,000 terms describing a wide range of concepts to differing levels of 
specificity.

Anatomy of a GO annotation

• GO annotation is the practice of capturing information about a gene product using terms from the 
Gene Ontology. 

www.ucl.ac.uk/functional-gene-annotation/neurological
www.geneontology.org
Twitter: @UCLgene
goannotation@ucl.ac.uk

Project Background

•Started in January 2014, the Parkinson’s UK GO annotation project is a collaboration 
between University College London (UCL) and the European Bioinformatics Institute (EMBL-EBI), 
and is funded by Parkinson’s UK. Our aim is to extend GO annotation into neurological areas and 
provide high-quality GO annotations to the products of genes relevant to Parkinson’s Disease

•We extract data from primary papers, and some reviews, to attach GO terms to Parkinson’s-
relevant proteins. Our primary focus is human, but we also capture information from model 
organisms including fly, rat and mouse.

•In addition to revision of existing terms, the project has so far lead to creation of 210 new GO 
terms, including ‘activation of mitophagy in response to mitochondrial depolarization 
(GO:0098779), ‘synaptic vesicle recycling’ (GO:0036465) and ‘negative regulation of oxidative 
stress-induced neuron death’ (GO:1903204).

•So far we’ve created 3733 annotations to 936 distinct proteins (including 596 from human) from 
125 papers (April 25th 2015). We aim to curate 800 Parkinson’s-relevant human proteins by the 
end of 2016.

•One of our annotation priorities is mitophagy, a specific, targeted form of autophagy and a 
process that is known to be disrupted in Parkinson’s Disease. 

•As we annotate the key proteins involved in mitophagy, we request the creation of new terms. 
E.g. terms to describe the regulation steps.  As part of this process, it became apparent that there 
is a need to improve the representation of the wider process of autophagy in GO.

•Improvements to an ontology domain benefit both those new to a field, and scientists who wish to 
analyse their existing datasets accurately.

GO terms are assigned to proteins based on 
different evidence:
IDA = inferred from direct assay
IGI = inferred from genetic interaction
IMP = inferred from mutant phenotype

Anatomy of an annotation: a subset of biological process GO annotations for human PARK2 (AR-
JP, E3 ubiquitin ligase, parkin, PDJ). Displayed in the EBI GO browser (www.ebi.ac.uk/QuickGO).

Each annotation 
is attached to a 
reference for 
traceability.

Each GO term has a unique ID, name 
and definition. A GO term may contain 
one or more synonyms to aid searching.

Image taken from OBO-Edit, version 2.3.1

Ontology Development Workshops

How YOU can help

• We are keen to hear from you about your suggestions for our workshop; even better, if you 
would like to be involved. Please speak to us, or email p.denny@ucl.ac.uk.

• Search the GO annotations associated with your favourite autophagy gene - let us know if you 
think any annotations are missing.

An Autophagy Ontology Development Workshop

Purple arrows represent regulates and
negatively_regulates relationships between 
GO terms

Ontology domain # terms 
before 
workshop

# terms 
now

Publication

Heart development 12 300 The representation of heart development 
in the gene ontology. Khodiyar et al, (2011) 
Dev Biol 354(1): 9-17.

Cardiac conduction 2 120 In preparation
Kidney development 22 480 The renal gene ontology annotation 

initiative. Alam-Faruque Y, et al. (2010) 
Organogenesis 6(2): 71-75.

Apoptosis - - In preparation

Signalling - - n/a

Autophagy 57 ? Aim for publication

GENEONTOLOGY
Unifying Biology

Accession O60260
Gene PARK2
Taxonomy Homo sapiens
Description E3 ubiquitin-protein ligase parkin

ID GO:0000422
Name mitochondrion degradation
Ontology Biological Process
Definition The autophagic process in which mitochondria are 

delivered to the vacuole and degraded in response to 
changing cellular condition

Synonym mitophagy

Contributions from experts is key in running a successful workshop!

• There are currently only 57 
descendants of “autophagy”
(GO:0006914). some of which are 
shown in this figure to the right.

• One example of the need for 
improvements to the ontology is 
that until April this year, there was 
no term for one of the three main 
types of autophagy in mammals, 
chaperone-mediated autophagy. 
This is now represented by 
GO:0061684 chaperone-mediated 
autophagy.

• We therefore propose to run a 1-day 
workshop to improve the ontology 
for generalised autophagy.

Placement of ‘mitochondrion degradation’ (GO:0000422) in the Gene Ontology
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