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MGI is involved in many aspects of the GO, including ontology development, reference genome annotation, gene annotation, and GO Outreach.

1. Staff:

Mary Dolan, Harold J Drabkin, Alexander Diehl, David Hill, Li Ni

Judith A. Blake, PI.

[please include FTEs working on GOC tasks designating as well how many FTEs funding by GOC NIHGRI grant]

2. Annotation Progress

As of 12/27/06, MGI has 17656 genes with GO annotation, an increase of  669  compared to 12/26/06.  Of these, 9670 have manaul annotattion (IDA, ISS, IMP, IGI, IPI, TAS, NAS). 

275 genes have been marked as completely annotated  at this time.

3. Methods and strategies for annotation

(please note % effort on literature curation vs. computational annotation methods)

a. Literature curation:

MGI examines approximately 175 journals for a variety of information concerning mouse genes.  GO curators involved in the overall literature traige flag those papers deemed appropriate for GO annotaton. 

b.  Computational annotation strategy: 

Computational annotation is mostly performed automatically during our weekly downloads from UniProt.  The UniProt record is then mined for keywords, InterPro domains, and Enzyme Commission numbers. This information is matched to GO terms using three translation tables (SPKW2GO, IP2GO, and EC2GO) available at the Gene Ontology site.

c. Priorities for annotation

Our current focus is on genes having orthology across the various members of the Reference Genomes that have been linked to human disease processes.  Our goal is to completely annotate twenty such genes per month.  

4.  Presentations and Publications


a.  Papers with substantial GO content

AgBase: a functional genomics resource for agriculture. McCarthy FM, Wang N, Magee GB, Nanduri B, Lawrence ML, Camon EB, Barrell DG, Hill DP, Dolan ME, Williams WP, Luthe DS, Bridges SM, Burgess SC. BMC Genomics. 2006 Sep 8;7:229.

Annotating Genes to the Gene Ontology: Connections Between Experiments, Genes and Knowledge Representation David Hill, Judith Blake, Monica McAndrews-Hill and Barry Smith  Submitted to Bioinformatics.

M.E. Dolan, L. Ni, E. Camon, and J.A. Blake, “A procedure for assessing GO annotation consistency”, Bioinformatics 2005, 21(Suppl 1):i136-i143.

Mary E. Dolan and Judith A. Blake/  Proceedings of the Second International Workshop on Formal Biomedical Knowledge Representation: "Biomedical Ontology in Action" (KR-MED 2006), 21-28.

Mary E. Dolan and Judith A. Blake, Using Ontology Visualization to Coordinate Cross-species Functional Annotation for Human Disease Genes Proceedings Nineteenth IEEE International Symposium on Computer-based Medical Systems: Ontologies for Biomedical Systems 2006, 583-587.

Judith A Blake and Carol J Bult. “Beyond the data deluge: Data integration and bio-ontologies”. Journal of Biomedical Informatics  (2006, in press).

Diehl AD, Lee JA, Scheuermann RH, Blake JA, 2006 “Ontology development for biological systems: Immunology,” (submitted for publication).

Maeda N, Kasukawa T, Oyama R, Gough J, Frith M, Engstrom PG, Lenhard B, Aturaliya RN, Batalov S, Beisel KW, Bult CJ, Fletcher CF, Forrest AR, Furuno M, *Hill D*, Itoh M, Kanamori-Katayama M, Katayama S, Katoh M, Kawashima T, Quackenbush J, Ravasi T, Ring BZ, Shibata K, Sugiura K, Takenaka Y, Teasdale RD, Wells CA, Zhu Y, Kai C, Kawai J, Hume DA, Carninci P, Hayashizaki Y. Transcript annotation in FANTOM3: mouse gene catalog based on physical cDNAs. (2006) PLoS Genet. 2(4):e62. 


b.  Presentations including Talks and Tutorials and Teaching

David Hill: Taught at the GO Annotation camp July 06, Stanford University.

Suzanna Lewis, David Hill, and Judith Blake The Gene Ontology,: NIAID-BRC workshop, Philadelphia 2006

Harold J. Drabkin, Judith A. Blake, Carol Bult,  Joel E. Richardson, Martin Ringwald, Jim A. Kadin, Janan T. Eppig, and the Mouse Genome Informatics Group.  The Jackson Laboratory, Bar Harbor, ME. USA  Annotating To Gene Ontology In The Mouse Genome Informatics Databases. Gene Ontology Workshop at the Plant and Animal Genome XIV, San Dieto 2006

Alexander D. Diehl, 2006 “Representation of Immunology in the GO,” (invited talk at the NIAID sponsored “Ontology Workshop:  Focus on Immunology,” March 21-22, 2006, Gaithersburg, MD).


c. Poster presentations

 Li Ni , Carol J. Bult, Jim A. Kadin, Joel E. Richardson, Martin Ringwald, Janan T. Eppig , Judith A. Blake, and the Mouse Genome Informatics Group. “ Data Integration and Biological Knowledge Representation in the Mouse “  Human Proteome Organization (HUPO) 5th Annual World Congress, Long Beach, CA 28 October -1 November 2006

David Hill, Mary Dolan, Harold Drabkin, Alex Diehl, Li Ni and Judith Blake, Using The Gene Ontology (GO) to Annotate Mouse Genes at Mouse Genome Informatics. GO Users Meeting, Seattle, 2006

Harold J. Drabkin, David P. Hill, Alexander Diehl Terry Hayamizu, Cynthia Smith, Judith A. Blake, Carol Bult,  Joel E. Richardson, Martin Ringwald, Jim A. Kadin, Janan T. Eppig, and the Mouse Genome Informatics Group.  The Jackson Laboratory, Bar Harbor, ME.  The Use of the Gene Ontology and other Controlled Vocabularies In The Mouse Genome Informatics Databases. Plant and Animal Genome XIV, San Dieto 2006

Alexander D. Diehl, Jamie A. Lee, Richard H. Scheuermann, David P. Hill, Judith A. Blake, 2006 “Improvements in the representation of immunology in the Gene Ontology,” (Abstract P-1-22, presented as a poster at the International Congress of Immunogenomics and Immunomics, October 8-12, 2006, Budapest, Hungary).

Alexander D Diehl, David P Hill, Harold J Drabkin, Li Ni, Mary E Dolan, Joel E Richardson, Judith A Blake, 2006, “Accessing biological knowledge about immunology using Gene Ontology annotations,” (Abstract 41.6, presented as a poster at Immunology 2006 (AAI Annual Meeting, May 12-16, 2006, Boston, MA).

5, Other Highlights:

A. Ontology Development

David Hill has  completed  updates to the blood pressure regulation section of the process ontology. This update resulted in the addition of about 50 new terms.  Working  with Doug Howe (ZFin), the GO-EBI staff, and outside experts the representation of central nervous system development was expanded. The revision focused on forebrain, hindbrain and neural tube development. We added over 500 new terms to the ontology and submitted several new cell types to the cell type ontology.

Working with the GO-EBI staff, an  is-a complete representation of biological processes was  created. During this process we cleaned up many areas of the biological process ontology that were problematic. The updated release of the ontology is scheduled to go on line Jan 2, 2007.

We have submitted a manuscript as part of a collaboration with Barry Smith defining the links between experiments and annotations in GO.

Alex Diehl , in collaboration with Jamie Lee and Richard Scheuermann, and with help from Judy Blake, David Hill, Harold Drabkin, Mary Dolan, Suparna Mundodi, the GO EBI Office, the GO Consortium, PAMGO, and the participants at the GO Content Meeting at TIGR in November 2005, prepared an extensive revision and addition to the immunology and response and detection related terms of the GO biological process ontology.  The revision included 726 new terms and many term and link revisions and was implemented in mid-September 2006.

Alex also prepared a major revision to the Cell Ontology covering hematopoietic cell types in concert with the work on the GO immunology terms.  This revision included 80 new cell types, as well as the provision of definitions for many existing cell types, is_a links to root for all hemopoietic cell types, and extensive develops_from links for many cell lineages.  This revision was implemented in June 2006.  The immunologically related GO process terms involving cell types are now in parallel to corresponding cell types in the Cell Ontology.

Alex, working with Evelyn Camon, Ruth Lovering, Jamie Lee, Richard Scheuermann, and Judy Blake, set up a set of wiki pages at http://wiki.geneontology.org to allow for community assistance in the annotation of immunologically related genes.  The object of this project is to attempt to get community review of existing GO annotation followed by input as to what key biological details have not received adequate GO annotation as well as in what publications supporting data can be found.  We are not looking specifically for community GO annotation per se, but rather asking the community to provide direction for our annotation efforts.

In conjunction with the wiki pages, Alex has combined lists of immunologically related genes from the ImmPort and IRIS projects with data from MGI and UniProt indicating current interest in particular genes to create a three sets of immunologically related genes: high priority for annotation, medium priority for annotation, and low priority for annotation, as a guide to our future GO annotation efforts in the area of immunology.

B.  Graphical Displays (Mary Dolan)

OrthoDisease GO Graphs

These graphs present a graphical view the GO annotations to model organism genes that are orthologous to human disease genes derived from the OMIM (using OrthoDisease http://orthodisease.cgb.ki.se/). We present graphs for 1222 different OMIM diseases with associated GO annotation, and 1346 OMIM human disease genes with associated GO annotation. All data sets, a summary report and graphs are available at: http://www.spatial.maine.edu/~mdolan/OrthoDisease_Graphs/. 

MGI GO graphs

These graphs are now available from the gene detail page (via the GO classifications page) at MGI and are updated regularly. The graphs present a graphical view (in addition to the Text and Table views on the GO classifications page) of MGI GO annotations for any gene, for example http://www.informatics.jax.org/javawi2/servlet/WIFetch?page=GOMarkerGraph&id=MGI:97490

GO Comparative Graphs

These graphs are now available from the gene detail page (via the mammalian orthology page) at MGI and are updated regularly. The graphs present a comparison of GO annotations made to mouse-human-rat MGI curated orthology sets, for example http://www.informatics.jax.org/javawi2/servlet/WIFetch?page=GOOrthologyGraph&id=MGI:97490

C. Text Mining OMIM Records

During the Summer of 2006, Harold and Curt Christian explored text mining of OMIM gene and disease records for those human genes with mouse orthologs.  The schema used was based on a script written by Lori Corbani that searches for  gene ontology terms in the abstracts of papers selected for GO annotation.  For the analysis of OMIM records, we limited the GO terms to those that represented enzymatic reactions.  In this way, we hoped to zero in on diseases effecting intermediary metabolic pathways.  

D. Metabolic Pathways

Harold and Michael Petkov, a summer intern, explored the use of GO definitions for enzymatic reactions to construct predicted metabolic pathways.  The strategy advanatage of the highly standardized format used in the definitions of enzymatic reactions. (“Catalysis of the reaction A+B=C+D”).  The strategy involved first extracting the defintions  for GO terms used for annotation of mouse genes whose defintiion began with “Catalysis of the reaction”.  After removal of the common “Catalysis of the reaction” , the equations were converted into a form that could be read by GraphViz. An example is shown in Figure 1.  If we do this for all of the GO defintions of enzymatic reactions annotated in MGI, a complex network of interactions of reactants and products is obtained, shown in Figure 2.  Much  of the complexity is due to the common use of  molecules  such as NAD, NADH, and water by many reactions. 

E. Outreach

As part of our effort to increase collaboration with other groups interested in using the GO and other ontologies for the purpose of annotating genes of immunological interest, we hosted Dr. Jamie Lee of the University of Texas Southwestern Medical Center at Dallas Department of Pathology, to learn about GO annotation practices and assist in our efforts in improving the representation of immunology in the GO.  Jamie works with Dr. Richard Scheuermann on the ImmPort Immunology Database and Analysis Portal.  

We have approached Dr. Mark Neff, VGL Canine Genetics, Center for Veterinary Genetics

UC Davis School of Veterinary Medicine, in an effort to extend GO to cover  the dog genome effort.  Preliminary plans are being drawn up for annotation training.
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