A. Specific Aims

The Distributed Annotation System (DAS2) project provides the scientific community with a robust infrastructure to access and integrate biological information. The core of DAS2 provides the technical infrastructure that enables researchers to efficiently retrieve annotations of genome sequences, and overcome the barriers of related data being held in differing data structures in disparate databases and Web sites.

We will move our work forward in several ways, putting our strongest emphasis on delivering this technology to the community. In the past we significantly extended and enhanced the DAS specification to rectify problems of the previous version, and integrated the suggestions from the DAS developer and user communities to produce a new version of DAS, DAS2. We also created a DAS2 validation suite. The revised specification provides a much more robust mechanism for researchers to integrate biological information from many different sources via standardized queries and responses across the Web. DAS has gained momentum over the last several years as a method for serving, accessing, and viewing annotations of the human genome and a number of model organism genomes. We will work directly with these user groups on client applications to maintain data and provide new services, and on setting up more DAS2 servers. In addition we will enrich these data by extending the DAS specification to include more detailed biological information and analysis. This translates into the following set of specific aims:

1. Install DAS2 clients and servers at key biological domain repositories, notably: Ensembl (continuing support), UCSC, and the major Model Organism Databases. 

2. Implement a DAS2 client with client-side caching and write-back capabilities. This client will be freely available, open-source, well documented, and will support visualization and integration of sequence annotations from multiple DAS servers, as well as curation and editing of annotations. Write-back capability will give the community a direct means of submitting third party annotations to central repositories.
3. Extend the DAS protocol into key biological domains, and including, in the protocol, support for cross-domain constraints on the results, for example: filtering expression data retrieval, on both a range on a sequence and on a set of experiments. The domains are the following:
a. Genetically determined genes that are, as yet, unanchored to sequence; 

b. Protein domains; 

c. Protein 3-D structure; 

d. Biological pathways; 

e. Ontological frameworks; 

f. Microarray expression data.

4. Develop a lightweight protocol to allow various views to interact with each other, which is independent of the view’s programming language implementation. From the user’s perspective, independent views of related data will be fully coordinated, for example: annotations and expression.
5. Continue to improve the DAS2 sequence annotation specification. These improvements will include adding support for:
a. Computational analyses: With this the DAS2 protocol will support the inclusion of backend interactive, real-time sequence analysis servers.
b. Subscription/Notification service: With this users can register an interest in annotation evolution (feature or region based) and automatically receive notification whenever a change occurs.

