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Background/Hypothesis/Methods 
I have several projects that seek to take biomedical scientific knowledge and make it accessible 
to computers.   The rationale is that computers can then help humans conduct science, including 
the entire process from hypothesis formation, to retrieval of data and information necessary to 
both to prepare and execute a study design, to collection of data for the research, to the analysis 
of data, to the drawing of conclusions based on data, to the cataloging of the data and new 
knowledge so derived.   A key component of this work is the development of biomedical 
ontologies.  Ontology is the science of what exists, the fundamental nature and properties of what 
exists, and how various entities are interrelated.  It is relevant to this task because the computer 
first needs to know these things before it can reason about them. 
 
One project involves the scientific capture of information about drugs.  The goals are to capture 
the mechanisms of action, physiological effects, therapeutic indications, metabolism, and effects 
on various enzymes and transporters that frequently lead to side effects and interactions with 
other drugs, natural products, and foods.  Formal ontological representation of drugs and their 
characteristics is enabling comparative effectiveness research, cohort discovery, and more. 
 
Another project addresses the fundamental nature of information itself, seeking to represent all 
the entities that must exist for a given record in a database to be accurate.  For example, 
diagnoses of fractures in today’s EHRs do not uniquely track each individual fracture.  We are 
experimenting with the referent tracking paradigm to understand how much data leaves unsaid, 
and what are the implications. 
 
Role of medical student 
Students will spend 2-3 weeks learning both theory and practical skills in ontology and referent 
tracking.  The remainder of the time will be spent constructing ontological artifacts, referent 
tracking templates, and testing them with data and queries.  Students are encouraged to co-
author manuscripts about the results of this work. 
 
Funding 
Some of the projects are funded by grants from the Florida Department of Health’s James and 
Esther King Biomedial Research Program and the Patient Centered Outcomes Research 
Institute. 
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