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Introduction

Computational Systems Biology relies on developing large quantitative models of biological
processes. In order to facilitate their exchange and reuse, as well as to improve their quality,
a set of guidelines (suitable for use with any structured format) have been created: the
Minimal Information Requested In the Annotation of biochemical Models (MIRIAM) [1].

An important part of MIRIAM consists in the controlled annotation of model components,
based on Uniform Resource Identifiers (URI). To summarise, all the components of a model
need to be unambiguously identified in a perennial and standard way. This annotation
should be consistent across all the data types used to annotate a model. MIRIAM URIs
have been introduced to bring reliable annotations (not dependent on physical locations).
In order to support this annotation, we developed MIRIAM Resources (http://www.ebi.
ac.uk/miriam/) [2], a set of on-line services.

Resources

Primarily, MIRIAM Resources is a catalogue of data types, their URIs and the corresponding
physical URLs (or resources), whether the data types are controlled vocabularies or primary
data resources.

Resolution and conversion services (such as generating a MIRIAM URI from a data type
name and the identifier of a dataset, or resolving all the physical locations corresponding to
a MIRIAM URI) are provided via SOAP and REST Web Services.

Use cases

Curator’s point of view: For model curators, there is a need to put additional information
on top of the model structure and mathematics. Whatever the format used to encode the
model, all the components of the model must be unambiguously identified. One way to
achieve that is to link, using MIRIAM URIs, the components to relevant entries in existing
freely accessible resources. Therefore, the only thing needed is to use a model edition software
to generate the appropriate URIs, such as SBMLeditor[3], based on the knowledge of a
relevant accession for a given data type. Of course, this is possible using MIRIAM Web
Seruvices.

Developer’s point of view: The developer of a software to be used in computational
systems biology will have to import models already encoded. If an interface to display them
is to be created, one would want to convert all the MIRIAM URIs for instance into physical
addresses, which can be used to recover the knowledge stored in the entities pointed to by
the annotations. This conversion is straightforward with MIRIAM Web Services.
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Figure 1: This example represents a data type (UniProt) stored in MIRIAM Resources.
Notice the three alternative resources giving access to the dataset belonging to the same

data type.

Implementation

The source code of the whole project is currently available, under the GNU General Public
License, at: http://sourceforge.net/projects/miriam/.

Conclusions

MIRIAM Resources allows an easy access to MIRIAM URIs and the associated information,
and is therefore crucial to foster a general use of MIRIAM annotations in computational
models of biological processes. This in turn, should facilitate the identification, exchange,

and integration of models.
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Figure 2: Diagram representing the different components of MIRIAM Resources and their
interactions.
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