
Workflow for the creation of a kinetic submodel from  a reconstructed
metabolic network.

Data from SABIO-RK and additional information from literature and other 
databases is used to formulate rate laws for the selected metabolic and 
transport reactions. The information integration includes an evidence-based 
system for selection of the most appropriate data. Information with high 
evidence (for example from “human” AND “liver”) is preferred to low-evidence 
information (for example from other tissues in rat or other mammalians). For 
simulation and parameter fitting additional data like initial conditions, 
metabolic fluxes, enzyme and metabolite concentrations is necessary.

Abstract
As part of the HepatoSys initiative we collect and integrate data on metabolic reactions and their 
corresponding kinetics with the aim of constructing a kinetic model of the metabolism in human 
hepatocytes. To structure and unify the data that is mainly extracted from the literature we are 
using SABIO-RK [1,2], a database system that we have developed to provide comprehensive 
information about biochemical reactions and their kinetic data. The kinetic data is gathered in 
SABIO-RK with main focus on a submodel consisting of reactions selected from a comprehensive 
reconstructed stoichiometric network that describes the human hepatocyte metabolism with more 
than 2400 biochemical reactions and over 3000 metabolites [3]. In the kinetic submodel we focus 
on 337 reactions that fundamentally determine the metabolic state of human hepatocytes.

Here we present our workflow to extract, structure, standardize and annotate kinetic data, and 
finally integrate it in a comprehensive kinetic model. The data is manually extracted from the 
literature, curated by experts, standardized and annotated to external resources and ontologies
following community standards (such as MIRIAM [4]). After being published in SABIO-RK, it is 
then retrieved for its integration into the kinetic model via programmatic access using web 
services that we have established. This data is complemented with additional information that is 
manually retrieved from the literature and other resources to construct the final kinetic model.

The database SABIO-RK merges curated biochemical information derived from other databases 
with corresponding kinetic data manually extracted from literature. We also provide a new XML-
based interface for data import, allowing experimenters to directly submit their own experimental 
data to SABIO-RK. The database can either be accessed through a web-based user interface to 
browse and search the data manually, or through web-services that can be automatically called 
by external tools. In both interfaces, reactions with their kinetic data can be exported in SBML 
(Systems Biology Markup Language [5]) for exchange with other systems or programs.

Summary

This workflow which involves several automated steps 
could be regarded as a prototype for the set-up of 
extensive kinetic models based on curated, high quality 
kinetic data. The cross-application connection in such a 
modularized project based on two pillars, on the one 
hand the database system SABIO-RK for collecting, 
structuring and annotating kinetic data and, on the 
other hand, a tailored modelling workflow for integrating 
the data into a consistent model, has the advantage 
that it would be flexible enough to be easily adapted to 
other modelling projects. Thus, the work presented 
here might facilitate the set-up of large kinetic models 
significantly in the future.
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Reconstructed metabolic network of the core metabol ism in human hepatocytes (comprising 337 reactions)
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