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1. GO Staff

The GO effort at Proteome permeates all aspects of the BioKnowledge Library (BKL) effort, and so involves almost the entire Proteome staff.  People who work with GO include a team of editors and curators, two curation science managers, a programming team, a tool development team, a project science team, and a quality control team.  

Context of GO effort

The GO annotation effort is central to the work that goes into creating and populating the BKL.  GO properties are also utilized in other ways besides direct annotation, such as reference selection and construction of constrained vocabularies.  

The BKL effort also entails several other types of curation, including free text annotation from the scientific literature, and annotation to several of our own controlled vocabularies (expression, mutant phenotype, protein alternative forms, protein modification, gene family).  Two recent projects within the BKL entail constrained-vocabulary annotation to describe association between human proteins and diseases, and protein-protein interactions (interactions, regulation, modification).  Further information and product demonstrations are available at http://proteome.incyte.com/bioknowledge.

2. Annotation statistics

a. GO term counts

The table below lists number of GO terms within each ontology, annotated to each BKL species or volume, as of 10/2004.  The last column indicates the approximate percent of the total curated GO terms that are derived from literature-based annotation, as opposed to predicted methods (see part 3 below).  The BKL volume called “Mycopath” is composed of proteins from C. albicans and 17 other pathogenic fungi.

	Species/volume
	Total GO
	BP
	MF
	CC
	% literature

	Human
	104,013
	51,685
	30,600
	21,728
	77%

	Mouse
	105,181
	54,026
	30,303
	20,852
	62%

	Rat
	53,125
	25,590
	14,412
	13,123
	67%

	S. cerevisiae
	43,843
	19,231
	10,118
	14,494
	95%

	C. elegans
	94,863
	42,987
	28,449
	23,427
	40%

	S. pombe
	25,226
	11,248
	7,736
	6,242
	45%

	Mycopath
	50,429
	21,469
	16,207
	12,753
	27%


b. Protein counts

The table below lists number of proteins in each BKL species or volume, annotated to each ontology, as of 10/2004.  (Note: the counts below do not include GO terms that are predicted based upon presence of a Pfam domain in a protein; those counts are included in Table 2a above.)

	Species/volume
	# Proteins
	BP
	MF
	CC

	Human
	18,623
	14,273
	13,455
	12,021

	Mouse
	19,836
	14,413
	13,448
	11,823

	Rat
	7,143
	6,919
	6,598
	6,026

	S. cerevisiae
	6,634
	4,562
	3,778
	5,272

	C. elegans
	20,452
	9,469
	7,097
	6,899

	S. pombe
	4,979
	3,118
	2,603
	2,500

	Mycopath
	11,002
	5,480
	4,937
	4,095


3. Methods of annotation

a. Literature curation.  The majority of our GO annotation is derived from abstract or full text reading of the literature.  These %s are shown in Table 2a above.

b. Predicted methods.  None of our GO curation is generated in an automated fashion.  Some of our predicted methods are not directly literature-based, and could be described as semi-automated.  However, these methods do involve manual input from curators.

· BioKnowledge Transfer: GO properties are predicted for uncharacterized proteins, based upon homology to characterized proteins.  

· Pfam: GO properties are predicted for uncharacterized proteins, based upon the presence of Pfam domains in the protein sequence.

c. Quality control measures.  Our QC group runs a series of weekly scripts to look for several types of annotation errors or inconsistencies.  Scripts are run to query for suspect or incorrect evidence codes, incorrect linking to literature references, the use of obsolete or deceased GO terms, and the use of species-inappropriate GO terms (based upon “sensu” terms and on a more comprehensive list that we have generated).  A new QC project involves manually checking for and curating “GO pairs”, that is, GO terms from two ontologies that are commonly co-curated (e.g. BP protein amino acid phosphorylation and MF protein kinase activity).  

4. Ontology development

The Proteome group regularly submits suggestions for new terms and suggestions for ontology changes through SourceForge.  

5. Publications
We have two publications in preparation, nothing published in the past year.

6. Other highlights
The two most recent modules added to the BioKnowledge Library are Protein-Protein Interactions and Disease Association.  Database improvements include enhanced search capabilities with the BioKnowledge Retriever.  

a. Protein-Protein Interactions.  The September 2004 product release includes curated interactions data for mammalian and model organism species, in the categories of protein-protein interactions, regulation, and protein modifications.  Curation utilizes our own controlled vocabulary to describe association, effect and method.  This module also includes a workspace for visualizing interactions data and building networks.
b. Disease Association.  The Disease module provides information about the roles of human proteins in disease, using our own constrained vocabulary.  The data is viewable on our protein-centric pages, as well as on disease-centric pages.  Information includes molecular alterations, symptoms, associated GO properties, and disease subtypes.  

c. The BioKnowledge Retriever.  The Retreiver is an integrated search and data export tool for accessing all curated data in the BKL, across all species.  Complex queries can be conducted across multiple ontologies and other information, including GO, MeSH human disease ontology, protein-protein interactions, expression data, mutant phenotype, Pfam protein domains, gene family, species and genetic location, calculated properties (e.g. molecular weight, # transmembrane segments, pI), and others.  The Retriever’s flexible input feature allow users to enter a set of gene identifiers of interest, for example the results of a microarray experiment, to display all curated data to that gene set.  
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