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Conclusion:
Integration of mouse and human information in the
context of a complex ontology structure provides novel
access global biological data, here from the view points of
anatomy, cell processes, phenotypes, and diseases.

The knowledge is in the details

Curators use controlled terms
from structured vocabularies
(ontologies) to annotate complex
biological systems described in the
literature.

The Current Picture

Information about mouse models for human diseases is standardized
and integrated in the Mouse Genome Informatics system.

A data model linking five separate OBO ontologies.

Ontologies can be linked

Different core ontologies need to be combined
to model complex biological systems.

Cell Type Ontology
Anatomical Dictionary

Chemical Ontology

Biological Process

Dopamine
CHEBI:18243

Dopaminergic Neuron
CL:0000700

Brain
MA:0000168

Synaptic transmission
GO:0007268

The Challenge

This example shows that the complex process term “synaptic
transmission, dopaminergic” can be decomposed into more
elemental classes represented in OBO ontologies. Ontologies
that are used to describe complex biological processes do not
exist in isolation.

No Ontology is an island

Ontologies can model diseases

As a disease test case we modeled gangliosidoses.
Two types of gangliosidoses are Sandoff and Tay-Sachs
diseases

Using the combined ontology, we annotated the biomedical
literature and OMIM reports to construct an ontological
representation of gangliosidoses.  This complex graph
represents all of the knowledge we have about mouse and
human Sandhoff’s Disease.

We are exploring ontological representations of diseases

Graphical representations help humans visualize the complexities

In this subgraph, human and mouse Tay-Sachs Disease annotations are displayed from a
phenotypic viewpoint. Zooming in on the graph we can see that mice have not been shown to
display the motor neuron degeneration that is typical of the human disease.  We can explore
the current data using the ontological structure and we can link out to underling global
information.

Linking disease annotations with MGI phenotypes
allows users to compare like phenotypes from
diverse genotypes.

Human Disease and Mouse Model Detail displays
orthologous mouse and human markers where
mutations in one or both species have been associated
with phenotypes characteristic of this disease

Representation of Disease Ontologies
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Mammalian Phenotype View:
Six mouse models of Tay-Sachs Disease are
annotated to abnormal neuron.  One human
case of Tay-Sachs Disease is annotated to motor
neuron degeneration

The terms in blue here come from
the Mammalian Phenotype ontology.

10 genotypes in MGI
display a phenotype
of mortor neuron
degenration
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