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Outline

• Background
–Mode of action in risk assessment
–How systems approaches can facilitate risk assessment

• Data management needs to enable systems approaches to 
enhance risk assessment
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Human Health Risk Assessment

http://www.epa.gov/risk/health-risk.htm
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Mode of Action

• Toxicity pathways
– NAS/NRC, “Toxicity Testing in 

the 21st Century”, 2007

• Key Events
– Biomarkers (bioindicators)

• Apical endpoint
– i.e. Adverse outcome

Gallagher, et al., (2010) in “Biomarkers in Medicine, 
Drug Discovery and Environmental Health”

Meek, ME, (2008) Environ. Mol. Mutagen. 49:110
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Edwards & Preston (2008), Tox Sci, 106(2):312-318 

Systems biology & the MOA framework
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Outline

• Background

• Data management needs to enable systems approaches for 
enhancing risk assessment
–Platform
–Underlying object model
–Action shots
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Platform Requirements

• Must be easy to use
• Must be customizable

–Must capture a wide variety of study designs
–Must adapt to ever-changing experiments & 

methods
• Must meet our IM/IT requirements

–Must keep long-term maintenance costs low
–Must interface with other Agency databases
–Must fit into Agency-wide data management system
–Must support users throughout the U.S.

• Want a single data source for power & casual users
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http://www.bioteam.net/
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http://www.bioteam.net/
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Conceptual Model for Our WikiLIMS

Integrated with existing QA procedures
Links to other EPA databases
Associated with physical sample



Office of Research and Development
National Health and Environmental Effects Research Laboratory

Top Level Organization is via Projects
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A Study Corresponds to an Individual Experiment
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Study Variables – Data Input Form
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Study Design – Data Input Form
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Study Variables Table Summarizes the Overall 
Design of the Experiment
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Study Design Page Explicitly Defines the Groups 
Based on that Overall Design
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Study Phase Allows Different Time Units for 
Different Phases of the Experiment
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Study Outcomes Segregate the Experiment into 
Specific Units of Work

Lung Measurements
Necropsy
Recovery
Exposure
Husbandry
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Outcomes Are Made Up of Protocols

Necropsy
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Outcome Endpoints are the Results from All 
Protocols

Necropsy

Biosamples
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Outcome Results Captures and Summarizes All 
Data Generated

Necropsy
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All Outcomes Except the First Have a Parent

Necropsy
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Parent Endpoints Serve as Input
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Microarray Outcome Protocols
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Microarray Outcome Results
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Results Directory with Raw Data Files



Office of Research and Development
National Health and Environmental Effects Research Laboratory

Integrated GenePattern Application
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Integrated GenePattern Application
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Local GenePattern Installation
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Easy Access to Relevant Files
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Analysis Page Captures Results from 
GenePattern Jobs
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Full Details of GenePattern Results Stored in Wiki
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Where we go from here

Perkins, et al., (2010) Env Tox & Chem, In Press
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Putting it all together – Systems biology

Gallagher, et al., (2010) in “Biomarkers in Medicine, Drug Discovery and Environmental Health”
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