ASM/NCBI Workshop on Microbial Genome Annotation

Schedule

This document contains a preliminary schedule and discussion items. Those groups wishing to make a very short presentation are invited to do so. Those groups that merely wish to partake in/observe the roundtable discussions are welcome.

Sunday August 27

Arrival

Monday August 28

9-12 AM

General and Opening Remarks/Discussions

Opening remarks

David Lipman
Director, National Center for Biotechnology Information, NIH

The importance of experimental annotation 

Rich Roberts

Chief Scientific Officer New England Biolabs 
Senior Executive Editor Nucleic Acids Research
TBA

Steven Salzberg

Director, Center for Bioinformatics and Computational Biology  Horvitz Professor of Computer Science, University of Maryland
The ASM/NCBI Microbial annotation workshop: The EBI’s interest 
Rolf Apweiler
Head of Sequence Database Group, EMBL-EBI, Wellcome Trust Genome Campus, Hinxton, UK
Community annotation for sharing knowledge 

Minoru Kanehisa

Director and Professor, Bioinformatics Center, Institute for Chemical Research, Kyoto University
A Rational System for Prokaryote Nomenclature

Samuel Kaplan

Director, Microbiology & Molecular Genetics Department, UT-Houston Medical School
1-5 PM

Specific Roundtable Discussions/Two Groups

Protein Functional Annotation Group

ASM - Donald Nierlich
SwissProt/UniProt – Amos Bairoch

EMBL - Guy Cochrane (?)
DDBJ  - Takashi Abe (?)
RefSeq -  Protein Clusters – Bill Klimke
ORNL  - Loren John Hauser 
The Subsystems Approach To Genome Annotation – Rob Edward

BRC – Owen White
GenBank annotation guidelines – Ilene Mizrachi

Genome Annotation Group
ORNL - Miriam Land
TIGR microbial genome annotation pipeline
Microbial Sequencing Center at the Broad Institute – David DeCaprio
Microbial genome curation at IMG - Nikos Kyrpides
Re-annotation of microbial genome sequences in the public domain - Hideaki Sugawara
Sanger Institute - Matthew Holden 

Gene prediction quality assessment - Mark Borodovsky

Quality assessment/validation tools - Tatiana Tatusova

Genome WorkBench – Mike Dicuccio 

Tuesday August 29

9-12 AM

Continuation of roundtable discussions, wrapup, documentation

1-5 PM

General discussion/results from both groups, wrapup, documentation

Goal of the Workshop
The underlying problems in genome annotation have been described in our previous document. The goal of the workshop is to work towards solving that goal:

· discuss the problems inherent in microbial genome annotation

· establish general guidelines for annotation
· INSD (GenBank/DDBJ/EMBL) adoption of general guidelines

· establish a process towards identifying specific annotation and a process of applying that annotation

· discuss and establish a process for moving information from literature to sequence in as timely a manner as possible

· establish a committee that will oversee the entire process
The core of all annotation comes from the experimental characterization of a gene/protein which are then published in the scientific literature. This information is not captured very well in current sequence databases. All of science relies on properly referencing the work that has come before, but this is not done in today’s current databases. One goal of this workshop is towards capturing the sequence-publication links that firmly establish the experimental evidence for annotation . A similarity can be drawn towards taxonomic classification. Organisms are first described in a publication and a type species/strain is usually identified. Revisions to the name can proceed after the fact. Information on the initial preliminary name as well as synonyms are captured in various databases as well as published books. Researchers will then reference these databases and books when classifying their organisms. General naming guidelines exist (how to name a new species) as well as specific guidelines (this species has this name supported by the following evidence).
Another example is the HUGO Gene Nomenclature Committee (HGNC). They have both general guidelines, and specific guidelines. General guidelines describe how new genes should be described and named, while specific names are captured in the database for other researchers to see and use in the literature or other databases (ex. mouse genes).
It should be noted that INSD has adopted standards for locus_tag (unique identifiers for each gene in a given genome) which allows unique identification of each gene in both the literature and in sequence databases (locus_tags are prefixed with a unique identifier and each locus_tag is unique in a given genome).
Items for Discussion

Any other items for discussion can be submitted by interested groups. Both group discussions will occur concurrently.
I. Genome Annotation (Group 1)
Questions to address in the brief presentation:
what is the scope of effort of the group?

what approaches and tools are used?

are their tools and resources that can be shared?

what quantitative measure are used?

Topics for discussion:

A.


1. Quick examination of general guidelines – identification of items that need no further discussion, those that need a brief discussion, and those that are beyond the scope of this workshop.
B.

1. General guidelines
A new genome submission to public database (INSD)

i Identification of protein coding genes. A variety of methods are used for large-scale gene predictions. It is well known that existing annotation is a mixture of predictions of different qualities. The definition of  the basic standards is needed (see QC). If developed and approved by the community it could be required for every genome submission to INSD
Providing a public service for automatic protein coding gene prediction

ii identification (annotation) of gene fragments and pseudo-genes, frameshifts.
iii Identification of RNA-coding genes (ribosomal RNA, tRNA small RNAs)
Validation at the submission step. 
Providing a public service for automatic annotation. Rfam as an option?

Iv other elements (regulation, operons, mature peptides, prohages)
2. General QA for new submissions
i average gene count per megabase of genomic sequence

ii typical protein length distribution

iii translation initiation site (use of comparative genomics)

iv count and distribution of highly conserved genes (protein clusters)

v comparison with automatic annotation

vi presence of the essential genes (housekeeping, lineage specific), identifying dataset for that purpose
3. Update of existing genomes – 
i comparison of key genes in each database, comparison of sequences, annotation, identification of same in both categories and capturing of that information (ala CCDS except for both sequence and annotation – already in the process for UniProt/RefSeq)
     ii agreement on the basic identifiers (taxid, project id, accession, version, locus-tags)

       using the same version of genomic sequence(Refseq), tracking updates

     iii annotation comparison

iv objective measure of the annotation quality (improvements)

v automatic updates of homology and domain searches 

vi manual curation process: protocols, sharing the results, links to the publications
experimental evidence (see Sanger Institute proposal)
C.

1. Establishment of agreed upon general guidelines to present to the entire workshop. Identification of items in need of further discussion (not at this workshop) 

II. Functional Annotation (Group 2)
Questions to address in the brief presentation:

What nomenclature standards are used?
How much and by what process is expert review and /or published literature is used?
Is there agreement possible on naming standards (locus-tags, accessions, organism names)?

Is there agreement on standards of quality/support for annotation?
Topics for discussion:
A.

1. Quick examination of general guidelines (UniProt and GenBank) – identification of items that need no further discussion, those that need a brief discussion, and those that will be beyond the scope of this workshop.

B.

1. General guidelines for annotation (discussion of UniProt and GenBank guidelines that were identified in the first part of the meeting as requiring an open discussion)
i. general procedures and rules for annotation (annotation spelling)
ii. hypothetical proteins, conserved hypothetical proteins

2. Specific annotation (annotation grammar)

i. capturing experimental evidence for specific proteins 

 publication to gene/protein links

ii. capturing synonomies

iii. capturing additional info (EC numbers, etc.)

iv. 26 to the power 4 is 456 976 unique gene names
3. Special considerations/problem cases

i. pseudogenes/gene fragments

ii. gene fusions/fissions
iii. paralogs/orthologs

iv. spliced products

v. phase variations

vi. etc.

4. Application to other sequences (annotation style)

i. capturing methodology for functional transferance (SOP)

ii. tagging genes with methodology (gene-SOP link)

5. Collaboration with expert groups

i. communication with experts for protein families, metabolic pathways, etc.

ii. third-party annotation

6. Update of annotation from laboratory to sequence database (annotation updates)
i. finding updated information in the literature
ii. update of the annotation of a specific gene by newly published information
iii. tagging literature with sequence information to directly link the update

iv. update via third-party annotation databases

v. update to related genes in other genomes

C.

1. Establishment of agreed upon general guidelines to present to the entire workshop. Identification of items in need of further discussion (not at this workshop)

III. Deliverable Products

1. documentation describing general guidelines
2. description of the committee, establishment of protocols
3. description of specific guidelines, establishment of database/changes to be made to capture specific information, adoption by INSD
4. comparison of key genes in each database, comparison of sequences, annotation, identification of same in both categories and capturing of that information (ala CCDS except for both sequence and annotation – already in the process for UniProt/RefSeq)

5. core genes will consist of those functionally characterized that are identical in all datasets, these will need to be peer reviewed (start with E. coli and related genomes for example, and then work towards others)

IV. Ongoing Processes

1. update of general guidelines in consultation with the microbial genome community

2. methods for validating submissions based on general guidelines

3. continued identification of specific genes/proteins with functional characterization and the publication links

4. collaborations with experts in the field for organisms and gene/protein families for proper naming procedures

5. establish procedures for checking annotation on new genomes, both during database submission and literature submission

6. establish procedures for the timely update of functional annotation from literature to sequence databases

