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Abstract ; Ontology plays an unreplaceable role in the recently emerging big data and precision medicine research.
However, the definition, subtypes and applications of ontology remain unclear for the majority of researchers. The
goal of this review is to address these issues. Specifically, an ontology is a set of human— and computer readable
terms, or concepts, and the relations that represent entities and their relationships in a specific domain. Based on
functions, ontologies can be classified into three types: as an enhanced controlled terminology with multiple
relational types, as a knowledge base abstracted from a specific real-life domain, and as a metadata ontology for
metadata standardization. These types of ontologies have been widely used in biomedical domains for data

standardization, integration, query and analysis, as well as for information transformation and knowledge mining.
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Researches on biomedical ontology have witnessed a fast progress worldwide in the last decade. As a late starter,

China faces both opportunities and challenges in its ontology researches and applications. A collaboration between

Chinese and international biomedical ontology communities is strongly suggested to elevate China’ s national

capacity for biological and clinical big data integration, and to facilitate precision medicine research.
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Support literature mining

Represent, annotate & integrate data, metadata and knowledge
Support data exchange, e.g., BioPAX for pathway data exchange
Support data analysis, e.g., GO-based enrichment analysis

A

Ontology applications on data and knowledge
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Fig.1 Function-based ontology classification and applications
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Fig.2 Illustration of ontology development and classification
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Fig.3 Ontology applications in precision medicine
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