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The Gene Ontology Consortium

A. Specific Aims
From the outset the mission of the Gene Ontology Consortium (GOC) has been to facilitate research by enabling the exchange and comparison of proteins, protein complexes, and functional RNAs across species. The GOC accomplishes this by providing annotations that are grounded upon scientific knowledge in a community-standard, ontology-based framework. The primary focus thus far has been on those species represented by Model Organism Databases (MODs), each of which represents a different community that studies basic biological phenomena using their respective species as model systems. We will continue to support comprehensive annotation of experimental information for these systems, and extend it to additional communities where the adoption of GO as a community standard will advance the integration of information from these sources. We seek support for the annotation core and concomitant ontology development, extension of the GO to major new communities, and enhancement of the GO software environment and ontology infrastructure to maximize its utility for enriching scientific investigations.

1. Literature Curation and Annotation: Our aim is to provide at least one molecular function annotation per gene product
, whenever experimental information from the literature is available, for a reference set of organisms.
a. Develop literature annotation standards and best practices guidelines.

b. Establish ongoing reviews and quality assessments of the reference annotations, using both manual and automated approaches
. 

c. Amend the ontology as needed in the light of new knowledge.

d. Increase the efficiency of literature curation. Curation is time-intensive and is the rate-limiting resource for the GO project; by incorporating more automation into the process we can insure comprehensive and complete coverage of available knowledge.

e. Increase the richness of literature curation. This work is specifically aimed at making the most of the curatorial resources by 1) increasing the amount of information captured by the curator in the same amount of time, 2) allowing curators to extend the ontology automatically simply by combining modular terms in an annotation, 3) streamlining and standardizing the curation process by pre-composing modules that either suggest possible additional annotations, or deduce additional annotations from logical definitions.
f. Coordinate annotation priorities in accord with the partnerships in aim 3.

2. Phylogenetic Curation and Annotation: Propagate reference annotations to phylogenetically related genes from other species.
a. Develop phylogenetic annotation standards and best practices guidelines.

b. Increase the efficiency of phylogenetic curation by providing closer integration with literature-based curation.

c. Extend the relevant software used by curators in propagating reference genome annotations to enhance efficiency and accessibility (Web-PAINT, database, web QC services).

d. Develop the infrastructure required for the ongoing updates to the phylogenetic-based protein families.

3. Extend the GO into major new communities

a. Establish partnerships with researchers working in major human organ/cellular systems for comprehensive annotation efforts on specific “text-book” style modules. This approach offers a finite list of topics to be covered, and gives community experts a sense of ownership.
b. Establish partnerships with bacterial research communities, including the metagenomic communities, and work with them to enable their use of GO

c. Fully implement cross-products to ChEBI, Cell Type, and Anatomies (both species specific and Uberon). This will allow automatic connection of GO annotations to other resources annotated using these complementary ontologies. This effort will also support reasoning that will improve our quality assurance and querying capabilities.
d. Coordinate with large-scale projects, such as those analyzing GWAS data and the International Cancer Genome Consortium (ICGC), to help them get the most of the GO for their specific applications.  This includes, for example, helping to define appropriate “GO-slims” and use of evidence codes, etc., as well as ontology development in critical areas of biology.
4. Provide our annotations and tools to the research community. Sharing the cumulative knowledge of gene function is the primary goal of the GOC. Therefore, we provide a technical infrastructure to support the use of the GO by all researchers in functional genomics, comparative biology, and other related fields. We will continue to provide all GO resources publicly and freely to the research community.

a. Delivery of annotations – AmiGO and annotation web services (e.g. the different QC checks)

b. GO database enhancements for ease of maintenance and for protein families
c. Galaxy utilities

d. Cytoscape tools with Gary Bader
e. Reactome plug-in
f. Provide metrics and evaluations of external software automated inference tools. (i.e. provide a means of assessing the performance of the many software tools we currently simply list on our web pages)

g. Help desk, user documentation, etc.

� Gene Product will be used throughout the proposal to cover, proteins, protein complexes, and functional RNAs.





�Thinking of things like the taxonomic sanity checks, etc.
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