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OBI:  The Ontology for Biomedical Investigations 

• 19 communities that recognized they were trying to solve the 
same / related problems 

• Members typically have one or more applications that drive OBI 
development 

• 6 year effort, 1-2 phone calls per week, 1-2 meetings per year 

• first stable release (Philly / 1.0) in Oct. 2009 

 Open project with constant addition of new communities, please 
consider joining! 
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OBI 

From Jan, 2007 OBI workshop in LIAI 



OBI Timeline 

      2007      2008       2009      2010         2011 
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material entity 
• merged bfo:object, object part, object aggregate  

• import ‘natural biomaterials’ (MIREOT mechanism),  
e.g. organism (NCBI taxonomy), anatomical entity (FMA), molecular 
entity (ChEBI) 

OBI’s primary scope 

• ‘processed material entities’ 

• output of a planned material transformation process 

• would not exist without intelligent life around 

• some ‘natural biomaterials’ can also be created (e.g. molecules)  
 no asserted disjoint 

• specimen, study subject 

• material entities about which information is gathered during an 
investigation 

• may or may not be processed materials  



High level class hierarchy (partial) 



planned process 

• realizes a ‘plan specification’ which includes an 
‘objective specification’ (describing the desired 
endpoint) 

• has specified inputs and outputs  
(=participants called out in the specification) 

• high level classes:  
• material processing (input: material, output: material) 

• assay (input: material, output: data item) 

• data transformation (input:data item output:data item) 

 

 





• Clinician studying aspirin / drug X / placebo effects on blood 
clotting measured by prothrombin time in human subjects. 

 

• Secure approval from ethics committee 

• Select balanced cohorts 

• Collect materials; ensure that tablets appear similar 

• Administer drug X, aspirin or placebo to one cohort 

• Wait 2 hours 

• Measure prothrombin time 

• Analyze data 
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CEBS = Chemical Effects in Biological Systems 

• However, the CEBS database includes responses to 
chemicals and: 
• Studies of environmental agents such as ozone, hyperoxia 

• Studies of the responses of genetic changes such as knockouts 

• Studies of effects of physical agents such as magnetic fields 

 



CEBS background 

• Developed: Originally developed by NIEHS Division of Intramural 
Research (DIR)  

• Purpose: To house data of interest to toxicologists and 
environmental health scientists 

• Data from DIR, Industry and Academic labs 

• Result: CEBS has a flexible design, open to a variety of study 
types 

• Advantage: CEBS captures data plus biological context 

 

• CEBS moved to NTP in 2010 and now houses the public legacy 
NTP data 



TIME 

Biological context: 

Take specimens: liver, blood, kidney,  
 for histopathology and microarray 

Treatment:   
   0, 50, 150, 1500 mg/kg Acetaminophen by gavage 
   5 male Sprague-Dawley rats per group 
 

In life observations: in-cage morbidity, behavior 

Care: feed, housing 
time of day of dosing 

Sacrifice: using anesthesia, time of day 

24 48 6 



TIME 

Study design: groups, comparators, and study factors 
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CEBS database design 
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SIFT: Simple Investigation Formatted Text  

• Standard format used to load studies into CEBS 

• Based on SOFT (Simple Omnibus Formatted Test) from GEO 
(Gene Expression Omnibus)developed by the NCBI 

• Study Sections 

• Assay Sections 

• Data Transformation Sections 



SIFT Study sections  

• STUDY 

• Title, Institution, PI, study factors, (stressor type, subject type, time type) 

• GROUPS  

• Study factors and levels; comparators; characteristics 

• SUBJECTS 

• Which subject belongs to particular group; subject characteristics 

• PROTOCOLS 

• Care, In-life observations, Disposition, Specimen Preparation 

• Stressor Application (route, dose, frequency, stressor characteristics) 

• TIMELINE 

• Link protocol group and time event 



SIFT assay sections 

• Identify data domain  

• clinical chemistry, histopathology, tissue level, microarray, PCR, … 

• Identify assays 

• CEBS uses alias to link depositor name with CEBS name 

• Give the unit, instrument, other assay details 

• Data spread sheet (in the SIFT file) 

• Subject ID, specimen prep protocol, (time and unit) 

• Assay name 



SIFT data transformation section 

• Input file 

• Transformation protocol 

• Output file 

 

• Input can be group of study groups + group of assays 

 

• Custom workflows (Tox21 statistics, for example) 



http://cebs.niehs.nih.gov 
 



CEBS “All Data” page 





Three investigations containing studies of Aflatoxin. 
Open the investigation to show studies. 

Double-click to see investigation details: 
 
 
 
 
 
 
 
    and to access raw data files 

















CEBS and OBI 

• CEBS now – relational database, SQL queries 

• OBI now – ontology with classes, terms, relationships 

• Uniting the two: 

• Replace CEBS CV with OBI terms 

• Consistent definitions 

• Avoid duplications 

• Enhance searching 

• Export CEBS conclusions into triple store 

• Enable Sparql queries, interoperability 

• Integrate rules-based validation system 
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• Questions? 

• Contact:  fostel@niehs.nih.gov 
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