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The mission of the Microarray Gene Expression Data (MGED, 1) society is to establish standards for the representation and exchange of information about experiments in the domain of functional genomics. As implied by the name, MGED was formed with an initial focus on experiments involving microarray technology. In microarray experiments, the expression or activity of many genes or proteins is simultaneously monitored through their interactions with arrays of nucleic acids or proteins.  Such experiments are performed on a wide variety of organisms for a wide variety of reasons such as understanding the growth of bacteria, examining the response of plants to treatments, and the classification of tumor biopsies from patients. Despite the diversity of applications, there are common concepts used and a common need to capture experimental information in a standardized manner. Based on the participation of hundreds of investigators from around the world, a common set of concepts for microarray experiments was established as the MIAME (minimum information about a microarray experiment) guideline (2). These concepts have been organized into an object model for the purpose of generating a standard document format to facilitate data exchange. The MAGE (microarray gene expression) object model has been accepted by the OMG (object management group) as a standard (3). However, neither the MIAME guideline nor the MAGE object model provide the details or terms needed to create instances of microarray experiments especially in the areas of describing the biological sample and its manipulation for study. Indeed, in such areas it was planned that an ontology be generated to further structure information about the microarray experiment.

In building the MGED ontology, it was recognized that it would be impractical to cover all the different types of experiments on all the different types of organisms by listing and defining all the types of organisms, their anatomies, their developmental stages, their diseases, the compounds used to treat them, etc. If such listings already existed, then it would be a duplication of effort to transfer them into our ontology. If multiple listings for the same information (e.g., human disease) existed, then we would have to make decisions as to which was best causing endless debate. If listings for certain species didn’t exist then we would be at a loss until finding the time, resources, and expertise to generate them. Our solution was to create a framework for describing microarray experiments with an initial focus on the biological sample and its manipulation. This framework would specify in greater detail than MIAME or MAGE the different types of information to be captured. For concepts such as  “Sex” or “Age” that are common for many species, we could provide a manageable listing of controlled terms. For concepts such as “OrganismPart” or “DiseaseState” that are species-specific, we created an “OntologyEntry” concept that referenced an external resource.

The MGED ontology has been built using OILed (4) allowing us to export documents in DAML, rdfs, and to generate html pages for browsing (5). It is a work in progress that needs additional instances and particularly needs constraints to be added. The ontology currently covers the experimental sample and we have begun capturing the experimental design as well. The primary application of the ontology will be to develop forms for entering information into databases and consequently allowing queries taking advantage of the structure provided by the ontology. In this regard, tools are being developed that allow users to utilize the ontology to annotate experiments without a deeper understanding of ontology development. The application of an ontology of experimental conditions (which is what the MGED ontology represents) extends beyond the domain of microarray experiments. As such, it is important to coordinate efforts with other ontology efforts such as GOBO (global open biological ontologies, 6) so that the language of functional genomics can be understood and processed. 
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