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1. GO staff

One person (V.W) working on S. pombe analysis and curation

Lots of technical (part time) support from Martin Aslett (for all PSU organisms) including: Dealing with all GO CVS updates. Fixing numerous syntax errors generated by manual annotation of flat files (Incorrect format of GO IDs, Pubmed IDs, GO term name  changes, obsoletions,  and other annotation line syntax).

2. Annotation progress

2.1 Number of annotations


Table 1. Total number of annotations and % change

	
	Jan 04
	Mar 05
	% change

	IEA
	
	
	

	Process
	4640
	 2431
	

	Function
	3854
	 3103
	

	Component
	2820
	 1951
	

	Total
	13775
	7485
	

	
	
	
	

	Non-IEA
	
	
	

	Process
	3405
	6749
	+98.2%

	Function
	2026
	4039
	+99.3%

	Component
	2263
	4491 
	+98.5%

	Total
	7694
	15279
	+98.6%

	
	
	
	


2.2. Increase in Annotation number (compared to S. cerevisiae)
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Table 2. Manual associations by evidence code

	Evidence code
	Annotations 05
	Genes 05
	 Annotations 06
	Genes 06

	IMP
	  998   
	460
	1728
	802

	IDA
	  758   
	421
	1384
	730

	IEP
	      9 
	6
	67
	57

	IGI
	  334    
	183
	783
	424

	IPI
	  453   
	244
	710
	386

	           IC
	  513   
	348
	961
	685

	NAS
	    33 
	29
	449
	339

	TAS
	  525  
	319
	1068
	672

	         ISS
	4071
	
	8159
	2795

	
	7694
	
	15309
	


2. 2  Annotation Coverage

Table 3. Annotation coverage for protein coding gene products

	
	MAR 05
	Mar 06
	% change

	Non-IEA
	
	
	

	Process
	1513
	3231 
	+113%

	Function
	1195
	2615 
	+118%

	Component
	1339
	2973 
	+122%

	Total
	1954
	3559
	+82%

	
	
	
	

	All
	
	
	

	Process
	3726
	3945
	+6%

	Function
	3162
	3705
	+17%

	Component
	3100
	3430
	+11%

	Total
	4227
	4469
	+6%


Number of gene products 4992 (known and predicted)


Less dubious

           71

Total


       4921

Figure 1 Annotation coverage summary
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3. Methods of annotation

a) Literature curation

All newly published papers are curated to GO (since Jan 2004). There are approximately 139 papers waiting for curation for Jan 2004-April 2006. Older papers are curated in an ad hoc manner, usually when referred to in the introduction of a newer paper, (although more often, due to time limitations, these statements will be curated as TAS).

b) Automated or semi-automated methods

The manual associations are supplemented by IEA associations derived from:

i) A keyword mapping of the primary S. pombe annotation to GO terms (GOC:pombekw2GO)

ii) EC to GO mappings (GOC:ec2go) and  (GOA:spec) 

iii) Interpro to GO mapping (GOA:interpro) 

iv) Uniprot keywords to GO mapping (GOA:spkw)

Within the GeneDB S. pombe database, redundancy of GO term assignment is prevented by presenting IEA mappings only when they are more granular than manual associations. This provides 11314 additional associations giving a total of 19008 non redundant associations. 

c)  Quality control measures

Quality control measures include:

i) Automated mappings

By presenting automated mappings and bioinformatics predictions with manual annotations, greater annotation coverage is provided to the S. pombe research community in the absence of manual curation. Inferred annotations allow researchers to identify groups of candidate genes. They are also beneficial to the curation process, as they alert the curator to relevant terms, or to missing parents, which may have been overlooked. In addition, assessing the output of global mapping resources from the perspective of individual gene products identifies erroneous mappings and allows them to be corrected, which can radically reduce false positive mappings for the automated annotation of other organisms.

ii) Crosschecking annotation of other complex members

iii) Checking parents, children and definitions

iv) Checking commonly co-annotated terms (QuickGO)

 v) Checking assignments of known or predicted orthologs
4 Ontology development

193 submission to curation tracker (April 05 -> 22/03/06)

112 submissions to the annotation tracker  (April 05 -> 22/03/06) mainly updates to Interpro or Uniprot keyword mappings

5 Publications
V. Wood

Schizosaccharomyces pombe comparative genomics; from sequence  to systems. In: Comparative Genomics using fungi as models (P. Sunnerhagen, J. Piskur, eds.) Topics  in Current Genetics vol 15, pp 233- 285 (2006)  

C. Penkett, J. Morris, V. Wood and Jurg Bahler

YOGY: a web-based integrated databse to retrieve protein orthologsand associated Gene Ontology (GO) terms (manuscript accepted, NAR software issue)

V. Wood, J. Bahler, R. Finn, M. Harris, V. Junker and J Lomax, 

Getting the most from the fission yeast genome data. Workshop Overview. 

Invited feature, YEAST special fission yeast issue covering European meeting

(in preparation)

6. Other highlights

Workshop
Computing Workshop, getting the most from fission yeast genome data. WT Conference Centre, Hinxton UK

This workshop was run as a satellite meeting preceding the European fission Yeast Meeting in Hinxton with substantial GO content. Support (materials and teaching) for GO related component was provided by Midori Harris, Jane Lomax and Martin Aslett. 

28/37 (71%) of participants completed the questionnaire and 25 (92%) of these said the workshop was ‘relevant’ or ‘very relevant’ to their research. 

Extended qualifiers
Within S. pombe GeneDB, a controlled vocabulary of additional qualifiers are applied to GO associations to increase their informational content further. Examples include ‘domain’ qualifiers to specify regions of a protein to which ‘protein binding GO:0005515’ and its child terms, are applied. ‘Phase’ qualifiers’ may be used to specify the life cycle or cell cycle stage when a particular localization is observed, or process occurs, which is especially useful for pleiotropic gene products. A number of qualifiers are also used in conjunction with the ‘inferred from genetic interaction’ (IGI) evidence code to establish the type of genetic interaction (epistasis, localization_dependency, acts_upstream_of, parallel_pathway etc). These provide information about the position in the genetic hierarchy, the directionality of the interaction or whether the gene product is in the same, or a different, pathway and will be pertinent to the reconstruction of genetic networks.

GeneDB Boolean Query Interface
GeneDB also supports a query facility with Boolean capability provided as part of the GUS schema (http://www.gusdb.org), enabling GO annotations to any term to be combined using AND or OR. These queries can also be combined with other biological attributes including protein domains, keywords, protein length and mass, presence of transmembrane regions, signal peptides, exon number, and chromosomal location. The results can be saved to a query history, combined with previous queries (added, subtracted and intersected) and downloaded in a number of formats (for example, as gene names, description, protein or nucleotide sequence).

7. Future curation strategy

One future aim of the curation strategy is to process the literature backlog, in order to convert IEA associations to experimentally supported evidence codes where applicable, or ISS codes supported by a manually assessed alignment to a characterised protein or protein family if direct experimental results are not available.

I) Manually curate all newly published papers

II) Process literature backlog Jan 2004/April 2006 (~139 papers)

III) GO annotate non coding RNAs

IV) Make associations to  biological_process_unknown cellular_component_unknown and molecular_function_unknown, as appropriate

V) Convert IEA mappings to ISS or other evidence supported codes as appropriate

VI) Write annotation protocols 
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