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Personal History:

I received my Bachelor of Science degree in Biology from the University of Maryland College Park.  I went on to get my Ph.D. at Johns Hopkins School of Medicine in the laboratory of Dr. Hamilton Smith where I worked on natural transformation in Haemophilus influenzae. I then moved to The Institute for Genomic Research in Rockville, MD where I spent nearly 10 years as a Staff Scientist engaged in prokaryotic genome annotation, pipeline development, and ontology development. I joined the Institute for Genome Sciences here at the University of Maryland School of Medicine in 2007 shortly after the institute was formed. Below is a description of my research interests at IGS.

Research Interests:

The Analysis Engine, a prokaryotic analysis resource

I have worked in aspects of prokaryotic genome annotation and analysis for over 15 years. During that time I have contributed to the development of automatic annotation pipelines that attempt to mimic the decision processes made during manual curation by a human. In addition I have been involved in the development of the annotation visualization and curation tool Manatee. Many years ago we realized that there was a large and growing population of researchers who needed access to such analysis tools but who lacked the resources to develop them. We wished to bring these tools to those researchers. Starting in 2007 I received funding from NIGMS to offer a prokaryotic annotation service called the Annotation Engine. This service provides free access to the IGS prokaryotic annotation pipeline to any researcher with a prokaryotic genome of interest. The Annotation Engine has been extremely successful and to date has processed nearly 1000 prokaryotic genomes for our users. I recently received renewal funding to expand the services provided by the Annotation Engine and transform it into the Analysis Engine. The newly expanded Analysis Engine service remains free to users and continues to provide genome annotation but now also provides comparative analysis, transcriptome analysis, and more. We are working to more fully integrate the tools and output of the Analysis Engine with other third-party tools to increase the usefulness of the service.

Microbiome analysis

The Human Microbiome Project (HMP), a large-scale collaboration funded by the NIH Common Fund, provided baseline information on microbial community composition and function at 5 major human body sites and investigated the role of these communities in human health. My role in the project was as part of the HMP Data Analysis and Coordination Center located here at IGS and led by PI Owen White. I coordinated DACC activities associated with the analysis of the many terabytes of sequence data produced by the project including reference genome functional annotation, metagenome functional annotation, Gene Ontology analysis, metadata capture/standardization, standardized protocol development, and walkthrough production. Walkthroughs are HMP analysis pipelines made available as virtual machines with associated step-by-step instructions for easy use by the research community. The datasets produced and/or provided by the DACC on our web resource have been accessed by thousands of researchers each year.

Ontology development

The ability to capture biological information in a standardized, consistent manor is absolutely essential for the ability to effectively mine the vast quantities of sequence and analysis data. Controlled vocabularies and ontologies provide an excellent mechanism for standardized information capture. I have been part of the Gene Ontology consortium since 2001 and have contributed significantly to the expansion of the GO to include terms for prokaryotic biology, in particular host-microbe interactions.  More recently I have become a lead editor of the Evidence Code Ontology. In addition, I have received funding along with Dr. James Hu (Texas A&M) to develop an Ontology of Microbial Phenotypes (OMP).

Training and Outreach

As the IGS Academic and Outreach Coordinator I organize multiple training and outreach events each year. I have been heavily involved in curriculum development for the Genome Biology track of the GPLS Molecular Medicine graduate program. In addition, I have developed a professional development program consisting of five different training workshops offered throughout each year. These multi-day events are attended by researchers from all over the world and focus on a variety of genomics and bioinformatics related topics. Finally, I am involved in many kinds of K-12 outreach. We have hosted or participated in many events for middle school children, hosted field trips for high school students, and engaged in outreach to high school teachers.
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