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About five years ago we created a cyanobacteria gene annotation database called CYORF (http://cyano.genome.jp/). It is a vehicle by which the community of cyanobacteriologists collectively annotates available genomes (about 20 now) and shares most up-to-date information. CYORF has never been fully operational. There are a few researchers who regularly update the database, but this is a minority among about 90 registered annotators. The annotation is far from complete, and the content of the database requires much standardization. Perhaps, there have not been enough incentives for individual researchers to access CYORF and modify the database content. More centralized and coordinated efforts are required, and I hope that this meeting will give us a solution.

Genome annotation in KEGG is not simply describing individual gene/protein functions. It is a process of mapping genomic content to higher-order biological functions as represented by KEGG pathway diagrams and BRITE functional hierarchies. In practice, this is done by the KO assignment, or the process of creating a "binary relation" file between individual genes in the genome and KO identifiers (K numbers) for ortholog groups. We use the KAAS automatic annotation program and the GFIT manual annotation tool, both based on the KEGG SSDB database. Once the KO assignment is done, the genomic content is automatically mapped to pathways and protein families, and also to the other types of functional hierarchies using additional binary relations linking K numbers to, for example, C numbers (protein-ligand interactions), R numbers (enzymes and reactions), D numbers (drug-target relations), and MIM numbers (genes and diseases).

Although the above annotation procedure is well established and highly computerized, there is another type of annotation in KEGG. When a new KEGG pathway diagram is drawn or a new BRITE hierarchy is created, new KO groups are often defined by identifying sets of orthologous genes from different species. This is a manual annotation and also a cross-species annotation. We are currently extending the mechanism of community annotation from the traditional individual gene-based annotation to the BRITE file-based annotation in order to gather better-organized knowledge about families of genes or proteins. I would like to discuss how to capture and share such higher-level knowledge in specific domains.

