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The Gene Ontology

An initiative to unify the representation of gene
product attributes across all species

Three domains:
Cellular Component: the parts of a cell or its extracellular environment;

Molecular Function: the elemental activities of a gene product at the
molecular level, such as binding or catalysis;

Biological Process: operations or sets of molecular events with a
defined beginning and end, pertinent to the functioning of integrated living
units
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Gene Product annotation with GO terms

Cellular Component
nucleus
chromosome
DNA topoisomerase complex

Molecular Function
chromatin binding
DNA topoisomerase activity
DNA-dependent ATPase activity

Biological Process
DNA replication
Human DNA topoisomerase |1A DNA topological change
(P11388) DNA ligation
DNA repair
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G0-0003916 DMA topoisomerase activity

Definition

Catalysis of the transient cleavage and passage of individual DMNA strands or double helices through one another, resulting a topological
transformation in double-stranded DMA.

Children

| £2G0:0003917 DNA topoisomerase type | activity
| (L)G0-0003918 DNA topoisomerase (ATP-hydrolyzing) activity
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Reference genome annotation process

1. Protein family is chosen for annotation and each
Model Organism Database annotate gene products
based on available experimental data

4

2. Protein family curators annotate ancestors proteins

4

3. MODs add inferred annotations to the gene
products from the organism they annotate
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Curation Priorities

Genes whose products are highly conserved during evolution,
e.g. the gyrase/topoisomerase Il gene family

Genes whose human ortholog is known to be implicated in disease, e.g. the
MutS homolog gene family (hereditary colorectal cancer)

Genes whose products are involved in known biochemical and signaling
pathways,
e.g. the PYGB phosphorylase that participates in glycogen degradation

Genes identified from recently published literature as having an important
or new scientific impact,
e.g. POU5SF1 (homeobox gene) that is important for stem cell function
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Distribution of PANTHER families across
organisms
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312 families represented in all 12 reference genomes
916 families are presents in all represented eukaryotes
4388 have members from at least four reference genomes
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Phosphohexomutase family
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Phosphohexomutase family

PTHR22573
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Benefits

Increased depth of annotations

- about 2-fold increase in Information Content (IC)
- graph coverage increased by ~50%

Increased breadth of annotations

Improvement to the GO
- improvements of terms
- improvements of definitions
- addition of synonyms
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Visualization: AmiGO

Gene Product Search Results

[« |Filter search results
Filter Gene Products Filter Gene Products by A=sociation

Gene Product Type Data source Ontology Bvidence Code

Seinctal | | Clear 2 | Perform an action with this page’s selected gene products... « |

Symbol , full name

topoisomerase (DMNA) II alpha

E | Perform an action with this page’s selected gene products._. - |

http://goweb-dev.stanford.edu/cgi-bin/amigo/search.cgi
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TOP2A

Gene product information # Peptide sequence # Sequence information # 26 term associations =

Information
Symbol TOP2A
Name(s) DMNA topoisomerase 2-alpha
Type protein
Syiecles Homo sapiens. (human)
Synonyms IPION218753

IPIOO414101

IPIO0478232

IPIOOEY9004

TOPZ2

TOPZ2A

TOP24A _HUMAN
Database UniProtkB, UniProtkB:P11388
Sequence View seguence ; iuse as BLAST guery sequence !

Ref Genome

Homology under TOP2A ( [M. musculus | [STcerevisiae | IENBEMSE (1

E. coli| [Brmelanogaster] )

[Hsapiens] [R. norvegicus
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