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Gene prediction, annotation quality

-----------------------------------

1. what is the scope of effort of the group?

VectorBase (www.vectorbase.org) is focused on the invertebrate vectors for human pathogens. We aim to provide a portal to the genomic data (genome, transcriptome & proteome) for a number of species (see Table 1). VectorBase is involved with the first-pass annotation with the sequencing centres and then is solely responsible for regular updates to the gene set. As these genomes are predominantly being sequenced by US centres the primary repository for this information is GenBank, although we have close links with UniProt.

VectorBase takes responsibility for the initial annotation of newly sequenced genomes in collaboration with the relevant sequencing centres. Currently, this involves each group running a full genebuild (prediction of protein-coding genes, CDS, and non-coding RNA genes,

ncRNA) and then merging the two sets of annotation into a single one through a set of simple heuristics based on classifying the discrepancies between these sets. The final set is submitted to the public databases (GenBank/EMBL/DDBJ) and hosted at the VectorBase site.

Subsequent rounds of re-annotation are undertaken roughly on a 6- month cycle and involve a new genebuild using any new data available (transcript and protein), and integration of both community-submitted annotation and manual annotation performed by VectorBase staff. This process represents a semi-automated system for retaining predictions for which we have high confidence, with appropriate tracking of identifiers/names, and novel predictions where new evidence has become available. The mixture of automation and manual approaches are designed to give speed (regular updates), and human correction of predictions/regions for which we know automated methods are weak (e.g. tandemly duplicated gene families, transcripts with microexons).

// Table 1 - Species for which VectorBase is contracted to provide support

+-------------------------+------------------+-----------+------------+

| Species                 | Genome Size (Mb) | Completed |  Sequencer |

+-------------------------+------------------+-----------+------------+

| Anopheles gambiae PEST  |              270 |    Oct 02 |     Celera |

| Anopheles gambiae M     |          ~   270 |     Due ? |        GSC |

| Anopheles gambiae S     |          ~   270 |     Due ? |       JCVI |

| Aedes aegypti Liverpool |            1,300 |    Oct 05 | Broad/TIGR |

| Culex pipiens           |          ~   540 | Due 06/07 | Broad/TIGR |

| Ixodes scapularis Wikel |          ~ 2,100 | Due 06/07 | Broad/TIGR |

| Rhodnius prolixus       |          ~   670 |     Due ? |        GSC |

+-------------------------+------------------+-----------+------------+

2. what approaches and tools are used

The VectorBase genebuild is heavily reliant on that of Ensembl

(www.ensembl.org) and uses the code base and compute resources of the Sanger Institute and EMBL-EBI. The VectorBase gene build has 5 main

sections:


1/ Manual genebuild     - Incorporate models from 3rd party annotation


2/ Targetted genebuild  - Generate models from self-species proteins using genewise


3/ Similarity genebuild - Generate models from proteins using genewise in a layered approach using taxonomically closer entries first (e.g. Diptera >> Insecta >> Metazoa >> Eukaryote)


4/ Transcript genebuild - Generate models from self-species cDNA/EST using exonerate


5/ ab initio genebuild  - Generate models using SNAP trained on  

known species data 


The generic Ensembl genebuild code base is used to add the various models to a mysql database, add UTR structures (based on comparison of CDS predictions and EST gene predictions), and collapse multiple gene structures which are consistent with each other such that a single gene set is produced.

3. are their tools and resources that can be shared?

The Ensembl pipeline code is available via CVS and the main programs involved are freely available and widely used. These include Genewise

(E.Birney) and exonerate (G.Slater) for  producing gene structures and aligning sequences respectively. The scripts which cluster the raw predictions and populate a database with structures are more complex and harder to port away from the full Ensembl system.

4 what quantitative measure are used

The Ensembl genebuild is conservative in nature and primarily produces only evidenced gene structures. It is a similarity-based process and all exons are supported by protein similarity or spliced- transcript similarity. VectorBase has extended the Ensembl system and incorporates ab initio predictions from Ian Korf's SNAP program and 3rd party annotations for which it is harder to track accuracy.

Many internal checks are performed to ensure good quality predictions (check for small/long introns, overlap with transposable elements etc).

Protein naming

--------------

1 what nomenclature standards are used

VectorBase promotes a FlyBase-based nomenclature for systematic naming of genes/transcripts/proteins which are part of the INSD submissions and provide dbxref between the VectorBase site and the public databases. This has been agreed recently within VectorBase and so has been used for the A.aegypti genome but not the A.gambiae genome. We will implement this with all new projects and have contacted NCBI to reserve 4-letter codes for the locus_tag qualifier.

Additionally the 3rd party annotation supplies gene symbols for genes/ proteins. Each organism has a community representative within VectorBase who gives advice on gene naming and provides arbitration (to some level) if problems arise. There are conventions for nomenclature which are available on the VectorBase site.

2 how much and by what process is expert review and /or published literature is used

Currently, there is no expert review and limited usage of published literature in the naming process. We do have community submission of 3rd party annotations and encourage the community to submit it's data (web-based process). There are plans for more literature based approaches but this is not the core deliverable of VectorBase and in the short term a more pro-active approach from the community representative for a species would appear to be the way forward. This person provides expert review and their decisions are stored in a CHADO database prior to incorporation at the next available build cycle. It is worth remembering that the communities for these organisms are relatively small and the volume of 3rd party annotation is not great.

3 Is there agreement possible on naming standards (locus-tags, accessions, organism names)

VectorBase is in control of most of the systematic nomenclature issues and provides a consistent set to the public databases.

4 Is there agreement on standards of quality/support for annotation

The majority of the predicted proteins are supported by clear similarity data but due to the merging of sequencing centre and VectorBase annotations and the incorporation of 3rd party annotations it is not 100%. Protein descriptions are based on automated approaches using the PANTHER annotation system.

