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1. GO Staff.

GO Annotators: Petra Fey, Pascale Gaudet, Karen Pilcher (until April 2007)

GO Developers: Sohel Merchant (until August 2007), Siddhartha Basu (started November 2007).  

All dictyBase staff contribute to GO activities.  This is a total of 4.4 FTE positions.  Of these we receive sufficient funding from the GO grant to support about 1.4 FTEs.
Gene Ontology annotation is integral to the curation process at dictyBase.  Annotation of gene products to GO terms is done concurrently with curation of literature, phenotypes, and sequences.  All curators work to annotate gene products of the Dictyostelium genome.

We are importing GOA annotations into dictyBase and incorporating them into our monthly gene association file.  These annotations include InterPro2GO and SPKW2GO mappings and will cite GOA as the source.  We eliminated running our own InterPro2GO script at dictyBase to eliminate redundancy.

Pascale Gaudet, together with Rex Chisholm, is leading the reference genome annotation effort. All dictyBase curators annotate reference genome genes and are up-to-date with the selected orthologs. Sohel Merchant (until his departure) was working on the development of a prototype for a reference genome curation tool which can be viewed here.

http://rails-dev.bioinformatics.northwestern.edu:24000/index.html
Siddhartha Basu will continue with the development of this tool.
In the near future we plan to store GO annotations in the Chado database schema.  As part of this move we will be redesigning a new GO annotation tool.

Petra Fey is a member of the OBO-Edit working group and the GO User Advocacy group, contributing to the quarterly GO Newsletter.

Pascale Gaudet is a member of the AmiGO/web presence and Ontology development working groups and contributed to the proposal for changes to the GO Evidence Code Documentation.

2. Annotation Progress: Current GO Stats.
a. Number of annotations to various GO aspects.

	
	Jan-07
	Dec-07
	Change

	Total number of annotations:
	27272
	31196
	14 %

	
Function


Process


Component
	10885

9523

6864
	13429
10150

7617
	23 % 
 6.5 %

 11 %

	Total number of non-IEA annotations:
	13995
	16554
	 18 %

	
Function


Process


Component
	4929

4940

4126
	5789
5848

4917
	 17 %

 18 %

 17 %

	Total number of distinct non-IEA annotations:
	1715
	1917
	 12 %

	Total number of annotations:
	27272
	31196
	 14 %

	
IMP


IGI


IPI


ISS


IDA


IEP


TAS


NAS


NR


IEA


ND


IC

RCA
	835

78

177

7801

1190

45

504

16

0

13277*

3153

196

0
	931
115

199

8848

1378

78

486

16

0

14642

4290

213

0
	 11.5 %

 47 %

 12 %

13 %

 16 %

 73 %

 -3.5 %

 0 %

N/A
 10 %

 36 %

 9 %

N/A


* The number of IEAs for this period is an estimate, as the IEA script was problematic this week.

b. Number of genes annotated to various GO aspects.
	
	Jan-07
	Dec-07
	Change

	Total number of genes:
	14103
	14089
	-0.1 %

	Total number of curated gene models:
	4046
	4768
	 18 %

	Total number of genes with annotations:
	6142
	6871
	 12 %

	
Function


Process


Component
	5626

5089

4233
	6421

5760

5081
	 14 %

 13 %

 20 %

	Total number of genes with non-IEA annotations:
	3514
	4234
	 20 %

	
Function


Process


Component
	3332

3304

3276
	4033

4011

3959
	 21 %

 21 %

 20 %


3. Methods of Annotation.

a. Literature curation.

In addition to gene product, strain and phenotype annotation, dictyBase curators extract GO annotations from Dictyostelium publications.  To date, we are current with the literature since January of 2004 and are working our way backwards chronologically while staying up-to-date with new publications.

b. Curation of previously unidentified genes and gene products.

In addition to genes that have been characterized in the literature, dictyBase curators are annotating gene products that have EST coverage and/or contain conserved functional domains.  Gene products of this type are annotated with the ISS and ND evidence codes as there is no published data available.
c. Automated methods.

i. IEAs via the BLAST method.  All Dictyostelium protein sequences are analyzed by BLAST against GO gene association sequence files (http://www.geneontology.org/index.shtml#downloads), identifying proteins from the GO database that align with Dictyostelium proteins with an E value ≤ e-50.  GO annotations that have been manually assigned to these proteins from other species are attached to the corresponding gene product in dictyBase.  The proteins from which the annotations are derived are displayed in the 'Evidence' column on the Gene Ontology evidence and references page.

ii. IEAs imported from GOA, which include InterPro2GO and SPKW2GO and assigned to the respective gene products. 
d. Quality control measures.
At dictyBase we work closely to ensure that annotations are consistent between curators and conform to the guidelines set in the annotation documentation.  We also have a set of internal guidelines recorded in the dictyBase Standard Operating Procedures (http://wiki.dictybase.org/dictywiki/index.php/Standard_Operating_Procedures) to which curators adhere.  The two curators discuss consistency issues weekly and when decisions are made, those are recorded in the Standard Operating Procedures. 

4. Ontology Development.

Annotators have requested several additions and changes to the ontologies necessary to annotate Dictyostelium development.  These requests focus on, but are not limited to, process terms to describe developmental events such as cell type differentiation and formation of developmental structures.  Non-developmental terms have also been requested, including terms related to metabolism, cytoskeleton, DNA modification, and glycosylation.  Additionally, we frequently deal with InterPro2GO mappings and request deletions or additions of terms to InterPro records Since December 2006, we have submitted 17 items to Curator requests and 39 items to the Annotation issues at SourceForge.net.

Curators are also developing a phenotype ontology that is increasingly decomposable into the PATO. Every newly added term comes form a GO process, or anatomy term plus a PATO term from the quality.obo.

Pascale Gaudet with help of Jeff Williams has developed a dictyostelium anatomy ontology (submitted to publication to Genome Biology).
5. Publications, tutorials, and presentations.

Should we add the Nature protocol refs? They don’t really touch on GO at all, so I think they don’t really belong here.. 
Gaudet, P., Williams J.G., Fey, P., Chisholm, R.L. (2007).

An anatomy ontology to represent biological knowledge in Dictyostelium discoideum (submitted to publication to Genome Biology, November 2007).
Gaudet, P., Williams J.G., Fey, P., Chisholm, R.L. (2007).

An anatomy ontology to represent biological knowledge in Dictyostelium discoideum [poster]. International Biocurator Meeting, San Jose, CA.
Fey, P., Gaudet, P., Just E.M., Merchant S. N, Kibbe, W.A., Chisholm, R.L. (2007).  dictyBase Strain and Phenotype curation [poster].  International Dictyostelium Conference, Rotenburg, Germany.

Gaudet, P., Fey, P., Just E.M., Merchant S. N, Kibbe, W.A., Chisholm, R.L. (2007).  Successful Searches in dictyBase [poster].  International Dictyostelium Conference, Rotenburg, Germany.
Eric Just (2007) Modware: An Object-oriented Perl Interface to the Chado Schema. BOSC, Vienna, Austria

Eric M. Just, Sohel N. Merchant, Warren A. Kibbe, Rex L. Chisholm (2007) Modware: An Object-Oriented Perl Interface to the Chado Schema. ISMB, Vienna, Austria.

Eric Just (2007). Object-Relational Mapping of Chado Sequence and Feature Data Using Modware, Bioinform-Biostat Seminar. Northwestern University, Chicago, IL

Chisholm, R. L., Fey, P., Gaudet, P., Pilcher, K. E., Merchant, S. N. (2006).  Phenotype Annotation Tool and Ontologies at dictyBase.  Phenotype Ontology Workshop, Stanford, CA.
6. Other highlights.

i. Improved searching. Phenotypes, gene descriptions and EST clone names became searchable. The separate strain search became also more comprehensive.

ii. Phenotypes and Strains.  dictyBase curators now annotate all strains and their phenotypes from papers as part of their curation process. Several controlled vocabularies have been developed, such as for genetic modifications, environmental conditions, and assay used, among others. Phenotypes are annotated using a modification of the phenote tool.
iii. Phenotype ontology.  The dictyBase curators have continued to develop the Dictyostelium Phenotype Ontology with the goal of using PATO. 

iv. DictyWiki.  Users have started using our community annotation page linked to each gene (number of annotations).  The ever expanding DictyWiki pages serve also as an internal resource, allowing the dictyBase curators and developers to post operating procedures and to-do lists (http://wiki.dictybase.org).

ix. dictyCyc has been updated.(Using Pathway Tools from SRI, we predicted biochemical pathways for Dictyostelium.  The software predicted 606 enzymes in 213 pathways with 984 enzymatic reactions.  This data is integrated with our Gene Pages, where users can link to pathways in which a gene product is predicted to function.)

viii. Pseudogenes.  Also using the Chado schema, we are representing curated pseudogenes in dictyBase.  Pseudogenes are not translated and appear as a gray box in the Genome Browser, without introns.

