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IMPACT



Functional annotation of proteins is an important step in understanding biological systems, diseases and pathogenesis; protein families and domains are invaluable pointers that help biologists to find distantly related proteins and predict their functions. A daunting array of resources, each with different strengths and weaknesses, is now available to search genomes and proteomes for "protein signatures" - diagnostic entities that are used to recognise a particular domain or protein family. In order for the end user to use these resources effectively in their research, they have been amalgamated together into a single resource (a database called "InterPro"). The continued generation of these signatures, their annotation and integration into InterPro and the provision of software and databases to serve them to the public is therefore of great importance to the life science community.

The IMPACT (IMproving Protein Annotation through Coordination and Technology) project involves a Consortium of 9 experienced partners, some of whom have been collaborating for almost 10 years in the field of protein family and domain prediction (These include the InterPro, PRINTS, PROSITE, SUPERFAMILY, SMART, Pfam, CATH-Gene3D and ProDom databases). IMPACT aims to harness existing technologies and use them to dramatically improve these information resources. Such improvements will be achieved through:

· Closer coordination of research activities of the Consortium partners, minimising the amount of duplicated effort in protein signature generation and annotation.

· Establishing or expanding upon standardised formats or protocols to encourage faster, more transparent data exchange between partners.

· Creating closer links to external user groups through training and outreach activities and consequently enhancing data access routes for them, such as web interfaces, web services and use of DAS (“Distributed Annotation System”).

· Improving the InterProScan signature scanning software so that distributed compute resources are used more effectively within the consortium.

· Adding new features to the InterPro database, such as biological pathway information; functional labels, including Gene Ontology (GO) terms and keywords.

The progress of the IMPACT project towards these objectives may be followed by visiting the project website (http://www.ebi.ac.uk/impact/) and individual consortium partners’ websites.

During the first reporting period (1st January 2008 to 31st December 2008), the main focus of the project was the setting up of procedures to facilitate the smooth running of the Consortium. The second reporting period (1st January 2009 to 31st December 2009) sees the plans and preparation from the first period being implemented as well as preparations being made for the execution of developments in the third period. 

The first IMPACT training workshop was held in October 2009 which gave the attending consortium members an opportunity to exchange ideas, establish how the different member databases create and maintain signatures, as well as giving a chance to interact with users from the scientific community who were also in attendance. During 2009, Consortium members have visited multiple international life science conferences (e.g. ISMB 2009 in Stockholm, Biocuration 2009 in Berlin and the 11th International Congress on Amino Acids, Peptides & Proteins in Vienna) in order to spread news about the developments emanating from the IMPACT project. 

A significant proportion of the work carried out in year 2 of IMPACT has been the creation of additional protein signatures by the Consortium. These new signatures describe protein families and domains that either a) had not yet been adequately described by a signature previously or b) had additional scientific information available in the public domain indicating that new knowledge needed to be modelled. In total, almost 5300 signatures have been produced by the Consortium, describing diverse biological families and domains. The predictive databases HAMAP and PRIAM have been included into InterPro, which has increased the amount of annotation possible for bacterial and enzyme entries respectively. A significant proportion of all the signatures created during 2009 (2116 in total) have been included into InterPro entries, either adding depth to existing entries or covering new protein space. The use of the automatic procedures developed in the first year of the project has consequently increased the rate of inclusion by a significant amount (1528 InterPro entries created in 2007, compared with 2233 in 2008 and 2419 in 2009). There is continued interaction between InterPro and the other member databases to provide feedback on sequences and signatures so that false positive predictions are minimised and the accuracy of data is of the highest possible standard.

Journal-referenced abstracts are written for each InterPro entry which provide a free-text description of the biological entities that the protein signatures are intended to model. In combination with these abstracts, the addition of Gene Ontology (GO) terms to the InterPro entries provides a standardised and widely recognised language to characterise proteins. The new signature integration tool that was developed in the first reporting period has been enhanced to include a tool to map GO terms with greater speed and accuracy by comparing the annotation of all the proteins matching a given signature. In addition to GO terms, functional labels have been developed to characterise InterPro entries more generally and with wider coverage than GO. Plans have also been laid for mapping entries to pathways, so advancing the aim to enhance the functional annotation of proteins. These new labels and mappings will be available to users through the new InterPro web interface, which will be made public during the third period. 

Prototyping of features of the new InterPro Web site has been carried out and it is intended that these new interface developments will be thoroughly tested for usability with both novice and expert users. Extension of DAS clients has continued to allow the visualisation of protein alignments.  This has been built upon the initial prototype that was embedded in the Pfam website.  We are in the final stages of development of a generic alignment client, ensuring that it can deal with the latest DAS 1.6 specification and formally deal with different alignment mark-ups.

Before the IMPACT project began, signature matches to around 6 million public proteins (those contained in the UniProt Knowledgebase) were available via the web interface. Thanks to InterPro's adoption of the BioMart data federation technology, users now have access to matches for  the 22 million (at the time of writing) proteins contained in the UniProt archive (UniParc), a database containing many additional, scientifically-interesting proteins from databases including the 3-D structure database PDB and Ensembl. These signature-to-protein matches have been calculated by the InterProScan software package, which has now been re-engineered to become more modular in nature, allowing users better control over how the signature searching algorithms are run. 

Web services are now being utilised to exchange data between a sub-set of consortium members on a regular basis and it is hoped that this will be extended to all member databases by the end of the project. These web services are based on a new XML format which describes the main data concepts shared in common between Consortium members.

The second year of the IMPACT project has improved the processes for creating, annotating and exchanging protein signatures, so that a greater amount of information with the highest possible accuracy is available to users in a shorter time. Development of new software has begun, laying the foundation for the implementation of improved user interfaces in the final year of the project that will provide a greater number of users access to biological data which has been generated as a consequence of the project. The results of this project will allow researchers around the globe to functionally characterise proteins of biological interest; sharing this data with other scientists and hopefully augmenting future developments within fields such as medicine and agriculture.

Anyone wishing to have more information about the progress of the IMPACT project should visit the IMPACT project website or contact its scientific coordinator, Sarah Hunter (hunter@ebi.ac.uk). 



