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SABIO-RK is a curated database that integrates and stores comprehensive information about
biochemical reactions and their kinetic data [1]. It offers data manually extracted from the literature or
directly submitted from lab experiments. The captured data is standardized by the use of controlled
vocabularies and annotations pointing to other resources and biological ontologies [2]. From currently
almost 40000 data entries, more than 7200 refer to reactions in different human tissues.

Reactions and their kinetics are described within their biological and experimental context. Each
dataset is shown as single entity with all corresponding information (metadata) extracted from the
original source. The kinetic parameters are described together with their corresponding rate equations,
as well as kinetic law and parameter types and experimental and environmental conditions (pH,
temperature, buffer) under which the data was determined. Detailed information about the biochemical
reactions and pathways is also available, including substrates and products of the reaction, modifiers
(inhibitors, activators, cofactors),
biological location (organism, tissue,
cellular location), as well as enzyme
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Data Access

Data from lab experiments can be directly submitted and incorporated in SABIO-RK using a
submission interface that accepts data described in the XML-based SabioML format. Data received in
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this format is directly inserted into the SABIO-RK database. This helps to automatize the submission
process and provides a direct feed of kinetic data from the lab bench to the database, speeding up
database population. Together with collaboration partners we have developed a tool for capturing,
analysis and submission of data based on this interface [4].

The database can be accessed either manually via a web-based search interface or automatically via
web services that allow direct data access by other tools. Both interfaces support the export of the data
together with its annotations in SBML (Systems Biology Markup Language) complying with the
MIRIAM (Minimal Information Requested In the Annotation of biochemical Models) standard.
Recently, a second way of data export was implemented allowing the export of the data also in BioPax
format. The web search interface allows simple full-text search in the database, as well as advanced
search supported by a query builder. Hierarchical search based on the NCBI organism taxonomy
facilitates the specific querying for data in related organisms, e.g. for all 'mammalia (NCBI)'. Likewise
corresponding data referring to related tissues or cell types can be queried based on the Brenda Tissue
Ontology (e.g. for all 'liver (BTO)' tissues and cell types). Additional filtering can be used to further
confine the search results, e.g. for wildtype or mutant enzymes, specified rate equations, data sources,
date of insertion, or particular environmental conditions like temperature and pH. In addition to the
search interface we have developed web services, following a RESTful (Representational State
Transfer) approach, for the programmatic access to SABIO-RK. This interface can be used by
computer tools and databases to directly access the data.

SABIO-RK facilitates the exchange of kinetic data between experimentalists and modellers, and
thereby supports the setup of quantitative computer models. The existence of web services and the
degree of data integration make SABIO-RK well suited for its integration into workflows or
applications using or requiring kinetic data, such as systems biology modelling platforms (e.g.
CellDesigner, Virtual Cell or SYCAMORE).
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