Annotation Guidelines for the Physcomitrelle patens genome version 1.0

PHYPA1 genome portal: http://shake.jgi-psf.org/Phypa1/Phypa1.home.html 

Tutorial and registration: http://shake.jgi-psf.org/Phypa1/tutorial/
NOTE: You must register in order to annotate!

***************************************************************************

Annotators 

If you are a registered annotator, you can login to annotate by the various methods listed below. It will ask you to login if you are not already, and you can view/modify and enter additional information about the transcript and protein.  

An updated list of annotators will be maintained at Washington University. This list will include the name of the annotator, their affiliation and contact information, the specific area of Physcomitrella biology that they represent, and the gene families or the pathways that the annotator intends to cover. Please contact Ralph Quatrano (rsq@wustl.edu) to obtain the list.

Annotation process

The Joint Genome Institute has generated gene models for protein-coding genes using several algorithms. In an attempt to cut down on the redundancy, we filter the models based on homology (percent id and percent cover, completeness of model) and EST support to create a virtual track FilteredModels which represents those choices. The GeneCatalog track initially represents the FilteredModels track and is the automated choice of our pipeline for each locus. This GeneCatalog track will eventually constitute our reference list. Annotation consists of deciding whether the chosen model is correct, and if not, removing it from the catalog and promoting an alternative gene model. Once manual curation starts, the curators go through and search for gene models of interest. You are in charge of curating various annotation fields, as described below.

Note: If none of the proposed models appears correct, gene models can be created or edited, using a user-friendly interface described at http://shake.jgi-psf.org/Phypa1/tutorial/editor.html. 

Note: No online tool is available for annotating RNA genes. Please contact Igor Grigoriev IVGrigoriev@lbl.gov  regarding format and uploading process.

A large body of automatic annotation is already available on the protein and transcript pages. Carefully read the JGI Help! page, it gives an excellent overview of the many tools available to identify the function of a gene. The Search page allows you to search all models (searches the annotation of the protein hits). It also allows searching the items in the various alignment tracks and the gene models by name. The Advanced Search page searches only the Catalog and Filtered Model tracks. Fields searched include the automatic annotation and model name, plus the user-entered description, defline and gene name. Use the GO, KEGG and KOG pages for lists of genes that have been automatically assigned to a pathway or function

Manual curation involves the following:

Curate gene model structure:

a) Add a model from the pool to the catalog (if missing or incorrect)

b) Demote a model from the catalog (if incorrect or another represents the locus better)

c) Report incomplete models

d) Create/fix a new model using TrackEditor (if missing or incorrect)  use the HELP! button on the browser for instructions

Curate functional annotation:

a) Assign gene name (synonym)

b) Assign/correct function/description/defline

c) Correct/add gene ontology

Manual Annotation/Curation

How do I access the annotation login page?

There are multiple ways of accessing annotation pages

1) Through the gene model's Protein page


Just click on the protein page link where it says "view/modify manual annotation". This takes you to the Transcript Annotation tool, which displays annotation information for the gene. If you are a registered annotator, you can annotate the genome with information about the gene you are viewing.  It will ask you to login if you are not already.

If an annotation has been made to the JGI genome for the gene, you will see three fields: 
     * User:  The name of the user who provided the annotation

     * Name:  The name of the annotator assigned the gene 

     * Description: The annotator's description of the gene. 

     * DefLine: GenBank style long name and function

2) Advanced Searching Directly Against Annotations 


The returned results include a relevance score and several links. For a gene or transcript, 
the following links appear: 

 
     * P Link to the Protein page for the gene or transcript. 

     * T Link to the transcript annotation page.

If you are a registered annotator, you can login to annotate by clicking on the link. 
It will ask you to login if you are not already, and you can view/modify and enter 
additional information about the transcript and protein. 


     * G Link to a Genome Browser-based view of the gene or transcript. 


3) GO/KEGG/KOG functional tools


You can see a list of the predicted gene models' products (proteins) in the JGI genome 
that are assigned to a particular functional category - GO+children / metabolic 
pathway / orthologous gene cluster etc. 


For a gene or transcript, the following links appear: 

· P to see the Protein page for a gene product.

    * A Link to the transcript annotation page. 


4) Using the following link

http://shake.jgi-psf.org:8080/annotator/servlet/jgi.annotation.Annotation?pDb=Phypa1 

Entering annotation manually. The “transcript” page offers several fields that can be filled individually, by clicking on the add button (or edit if you already have entered annotation for this gene). 

When completing these fields, bear in mind that your annotation will eventually be translated into a Gene entry in NCBI. For an example of a Gene entry, see: 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=1036508
Gene name. There is no Name field on the annotation page at present.  The Moss Genome community decided at Moss 2006 to give a unique Physcomitrella-based name to each gene, to avoid any initial assumptions about homology with genes in other organisms or gene function.  At the time of first release to the public (version 1.0), each gene will be given a unique, 6-digit numerical identifier (e.g. PHYPA_012300), which will be generated automatically by the JGI, and serve as its permanent, formal name. In future versions of the genome, the old models will be mapped to the updated models and the identifier will be kept. Identifiers of discarded models will not be used again, while new models will receive a new, unique identifier. In other words, the gene name will stay the same, while the defline and synonymy might change
Synonym (Genbank gene symbol). Short acronym that represents this locus based on function. This should not collide with other loci as far as gene families or duplications. Multiple synonyms are allowed if separated by semi-colons. Don’t assign a synonym if function is unknown. (the automatically assigned unique identifier will be sufficient)

Defline. This field is mandatory, it will be part of the field “Name” in the “General protein information” section of the Gene entry, and will accompany the sequence in the Fasta format, right after the identifier. It should be a short (<85 characters) precise description of the gene and gene product and if possible its main function(s). It should include the full standard name of the protein, but no acronyms or EC numbers. Very often, the defline of a related entry in Swissprot can be used as such. 

To avoid duplicating synonym names you can use the “Advanced Search” page (type for example: “FBP*” before calling a Frataxin-Binding Protein FBP1…). In case of conflicting names, as in every case where you have a question regarding annotation entered by someone else, we encourage you to communicate directly with the other annotators (see annotator list information above).

Note: Two concurrent gene models describing alternatively spliced variants will carry the same synonym name.

Defline rules / examples:

Note that gene names are written in small letters and protein names in CAPITAL letters. There is no formatting (italics, bold face, underline) whatsoever available. The species and gene name (e.g. Physcomitrella patens PHYPA_010204) will be added automatically to create the final defline, so please do _not_ enter those. You may add several synonymous gene / protein names but they must be separated by semicolons (;).

- Most genes (function deduced by similarity):

xyz gene for putative some function protein XYZ 

e.g. hsp70 gene for putative heat shock protein HSP70 or mads4 gene for putative MADS-box protein MADS4, -> i.e. use the qualifier “putative” if the function is deduced by similarity.

- Genes encoding proteins for which experimental evidence is present:

xyz gene for some function protein XYZ -> i.e. use _no_ qualifier

- Genes with unsure similarity deduction:

xyz gene similar to some function protein XYZ  -> i.e. use the qualifier “similar to”

- Genes encoding proteins with unknown function: 

gene for hypothetical protein PHYPA_010206  -> i.e. use the qualifier “hypothetical”

- For models that are not supported by EST data:

tentative xyz gene for putative some function protein XYZ -> i.e. use the qualifier “tentative”

 
- Pseudogenes: xyz expressed pseudogene 

Description. The entry in this field will be transferred to the NCBI Gene page in the field “Comment”. It can be as long as you want, provided the information is accurate and useful to researchers not familiar with this type of protein. Include information about the functions of the protein, its domains, splicing variants, interactions or subcellular location, comments about its phylogenetic origin, relationship to paralogs and orthologs, clustering with genes of related function, or overlap with neighboring genes etc... With proper caution, you can input your wildest guesses here. 

Bibliographic reference documenting this gene in Physcomitrella or other organisms can also be placed here. Rather than whole reference, use the Pubmed identifiers (PMID) directly copied from the bottom of the Entrez page. For example: PMID: 12185496 . This will appear as a clickable link on the JGI transcript page, and later in the Bibliography section of the Gene entry. 

Examples:

- Heat Shock Protein 70, cytosolic; dnaK-type molecular chaperone; involved in protein folding and disaggregation; PMID: 12185496 ; PMID: 15183846
- Carbamoyl-phosphate synthase (glutamine-dependent) Large chain (EC 6.3.5.5) (CarB); first step in pyrimidine biosynthesis; probably chloroplast-localized; more similar to bacterial than to higher plant enzyme; downstream of EC 1.2.3.4, also in pathway; a splicing variant exists, lacking exon 6

Model notes. Will not be searched, but useful for any detailed analysis. If the model appears correct, choose « no issue » from the pull-down menu. Otherwise, you can either change the model (see above), or simply place your comments here, for future use by yourself or others. Indicate whether you suspect misassembly, e.g. “C-terminus probably represented by xxxxxx on scaffold zzz”. State how the model needs to be modified, e.g. “6th intron not supported by EST data”, "probably misses an N-terminal extension of 120-150 residues", or "should be fused with upstream gene model" etc... You can also place here a FASTA (<80 character lines) of your version of the transcript or predicted protein. In case of splicing variants / alternative transcription starts, you can either generate a new model, or describe variants in the model notes (if biologically significant, enter also in the description). As usual, be concise and precise.

Disposition. Use this field to decide whether this gene model should appear in the Catalog. You can enter “catalog” if the model is correct, “tentative” if it is unsure but still the best available, or “delete” if this is not a gene or you want to replace it by a model from another track. Do not forget to “delete” the bad models, otherwise they will appear concurrently with the correct ones. In some cases, you may want to leave several concurrent gene models in the catalog, for example if you cannot decide which is best, or in the case of an alternative splicing. 

Note: “delete” does not delete the model or its annotation; it just removes it from the Catalog track.

Your Most Interesting Findings

Make a note of your most interesting/bizarre findings, it may be useful when it comes to writing the genome paper. For example, a new gene family, an unusual domain structure, evidence for horizontal gene transfer, an unsuspected metabolic pathway, functional gene clustering, shortest exon, alternatively spliced variants with biological significance, overlapping genes, gene in an intron  etc. i.e whatever strikes you as deserving attention!!

