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1. WormBase-GO Staff

            Literature Curation: Carol Bastiani, Ranjana Kishore, Kimberly

                                                          Van Auken (Caltech)

            RNAi2GO Mappings: Erich Schwarz (Caltech)

            Anatomy2GO: Raymond Lee (Caltech)

            Interpro2GO: Darin Blasiar (Wash U), Sanger Center

            Software Development: Juancarlos Chan, Igor Antoshechkin (Caltech) 

            Principal Investigator (Caltech): Paul Sternberg 

            Literature curators devote ~50% of their time to GO curation, while

            others devote varying amounts, but generally < 50%.


     2a. Annotation Progress

           As of October 12, 2004:

                                                                    Current     Previous      Added     % Increase

                                                                                          (1/13/04)

                

                  Total Annotations            23,385        14,043          9,342             83%

                     IEA  Annotations            18,258        11,403          6,855               80% 

           non-IEA Annotations               5,127           2,640          2,487               97%            

             Total Gene Products            11,645            6,959         4,686               84%         

                   non-IEA (approx.)              1,200               900             300               67%

                  Biological Process               8,992            5,153         3,839              85%  

                                       non-IEA                3,929            1,611                                120%

              Molecular Function               9,314            5,793          3,521              80%  

                                       non-IEA                     424            332                                    64%

              Cellular component                 5,079           3,097        1,982              82%

                                       non-IEA                     774               697               77            55%

                      Total References                    610               358            252              85%  


3. Methods of Annotation

a.  In terms of time, literature curation is our main focus.   Annotations

      are derived almost exclusively from the primary literature, with few 

      annotations taken from review articles.  Remaining annotations are  

      derived from meeting abstracts, which are readily accessible on the 

      WormBase web site.     

     b.  We employ two automated mappings: RNAi2go and Interpro2go.  

           RNAi2GO (IMP)

           The RNAi2go mappings are applied to RNAi screens and map

           resulting phenotypes to GO terms.  For example, an RNAi phenotype

           of Emb (embryonic lethal) is automatically mapped to the GO 

           Biological Process term GO:0009792 embryonic development (sensu 

           Metazoa).  These mappings appear on each of the relevant gene pages 

           and are continuously updated as new results are reported in the 

           literature.

          Interpro2GO (IEA)

          For our gene association file, we are submitting Interpro2GO mappings

          in accordance with every “frozen” release of WormBase.  To aid in

          data analysis, WormBase releases a frozen version of the database

          every tenth release, or approximately every five months.  For each

          frozen release we will include a new set of Interpro2GO mappings

          with our gene association file. 

     c.  Our quality control measures include a number of checking scripts to

           ensure that our gene association file is formatted properly, that obsolete

           GO terms are promptly replaced, and that gene and protein identifiers

           are kept up-to-date, since sequence curation is ongoing and gene   

           models do still change.  We also plan to move towards automated     

           uploads of  our gene association file, so that daily updates will now be

           available to our users.


 4.  Ontology Development

 WormBase contributions to ontology development have generally

 been in the areas of embryonic and larval development, with some

 additional contributions in neurobiology and cellular components

 involved in intraflagellar transport.

Terms Added or Definitions Modified for:

     axonemal heterotrimeric kinesin-II complex

     mesectoderm development

     mesendoderm development

     intraflagellar transport particle

          intraflagellar transport particle complex A

          intraflagellar transport particle complex B

     oogenesis

     P granule

     polar granule

     pole plasm

     synaptic transmission, glutamatergic

Pending:

     cell soma

     induction

     lateral inhibition


5.  WormBase Publication Highlighting use of Gene Ontology:

     Schwarz, E.M. and Sternberg, P.W. (2004). Searching WormBase for 

     information about Caenorhabditis elegans. Current Protocols in    

     Bioinformatics, 1.8.1-1.8.44.

     Muller HM, Kenny, EE, Sternberg, PW

     Textpresso: An Ontology-Based Information Retrieval and Extraction

           System for Biological Literature

     PloS Biol. 2004 Sep 21;2(11):E309

     PMID: 15383839

Abstract:

     We have developed Textpresso, a new text-mining system for scientific literature  whose capabilities go far beyond those of a simple keyword search engine. Textpresso's two major elements are a collection of the full text of scientific articles split into individual sentences, and the implementation of categories of terms for which a database of articles and individual sentences can be searched. The categories are classes of biological concepts (e.g., gene, allele, cell or cell group, phenotype, etc.) and classes that relate two objects (e.g., association, regulation, etc.) or describe one (e.g., biological process, etc.). Together they form a catalog of types of objects and concepts called an ontology. After this ontology is populated with terms, the whole corpus of articles and abstracts is marked up to identify terms of these categories. The current ontology comprises 33 categories of terms. A search engine enables the user to search for one or a combination of these tags and/or keywords within a sentence or document, and as the ontology allows word meaning to be queried, it is possible to formulate semantic queries. Full text access increases recall of biological data types from 45% to 95%. Extraction of particular biological facts, such as gene-gene interactions, can be accelerated significantly by ontologies, with Textpresso automatically performing nearly as well as expert curators to identify sentences; in searches for two uniquely named genes and an interaction term, the ontology confers a 3-fold increase of search efficiency. Textpresso currently focuses on Caenorhabditis elegans literature, with 3,800 full text articles and 16,000 abstracts. The lexicon of the ontology contains 14,500 entries, each of which includes all versions of a specific word or phrase, and it includes all categories of the Gene Ontology database. Textpresso is a useful curation tool, as well as search engine for researchers, and can readily be extended to other organism-specific corpora of text. Textpresso can be accessed at http://www.textpresso.org or via WormBase at http://www.wormbase.org.


6.  Highlights/Future Plans

           GO Expression Search Tool

                Using the microarray analysis performed by Stuart et. al., Science.

                2003 Oct 10;302(5643):249-55, Igor Antoshechkin has developed a tool 

                that allows WormBase  curators to query GO annotations made to 

                orthologous and co-expressed genes from C. elegans, Drosophila,  

                S. cerevisiae, and humans.  This tool is very useful for checking the

                completeness of our annotations and ensuring that there is 

                consistency between WormBase GO annotations and those of other

                model organism databases.  The tool is available at: 

                http://elbrus.caltech.edu/cgi-bin/igor/go_express.cgi  

        README File

             As per discussion at the GO Annotation Camp, we will now be

             routinely submitting a README file that explains the types of

             annotations in our gene association file, our curation approach,

             and where to go for questions or additional information about

             GO annotations in WormBase.

        Database Identifiers

              In the past, WormBase only had unique database identifiers for              

              transcripts and proteins.  With the introduction of a new gene 

              model this past summer, we now have unique identifiers for every

              gene, as well.  Thus, we are now able to accurately assign the 

              the object type to which an annotation is made, for every annotation.   

              Since most of our previous annotations were attributed to proteins,

              we are in the process of retrofitting our gene association file to 

              assign annotations to genes wherever appropriate.

     Anatomy Ontology and GO Terms

          Raymond Lee has developed an anatomy ontology for WormBase.

          (Lee RYN, Sternberg PW. Building a cell and anatomy ontology of

           Caenorhabditis elegans. Comparative and Functional Genomics

           4: 121-126 2003.)  He is now in the process of assigning GO terms

          to cells.  For example, the hermaphrodite-specific neuron (HSN) that is

          essential for egg-laying will be annotated to the Biological Process

          term, GO: 0018991, oviposition.  This will allow us to link the C. elegans

          anatomy to relevant biological processes.

     WormBase Web Site Gene Ontology Display

          One of our major goals for the upcoming year is to overhaul the display

           of the Gene Ontology annotations on each of the respective gene pages.

           At present, we only display the annotation, the evidence code, and the 

           reference.  We would like to expand the display such that users would

           see the annotations, but then be able to link to a table displaying all 

           relevant information, including  evidence codes, references, object type             

           to which the annotation was made, interacting genes or proteins for IGI 

           and IPI annotations, Uniprot accessions for ISS annotations, etc.  We 

           believe this will allow WormBase users to perform much more thorough

           analysis of our GO annotations.

