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Shared Vision 

•  Worldwide network of integrated data and 
knowledge 

•  Brings  relevant informa6on to point of need 

•  Fosters transla6on 



Long‐term Goals 

•  Contribute to shared vision 
•  A structural informa6on framework for 
biomedicine 

•  Use as a basis for organizing biomedical 
informa6on 



Ra6onale 

•  Structure of the body is the most useful 
means for organizing biomedical informa6on 

•  Most manifesta6ons of health and disease are 
proper6es of anatomical en66es 



Primary Informa6cs  Research 
Ques6ons 

•  How to create a structural informa6on 
framework 

•  How to use this framework as a basis for 
organizing informa6on 



Approach 

•  Classify types of informa6on 
•  Represent and implement as different 
modules 

•  Integrate within a distributed framework 

•  Develop applica6ons opportunis6cally 
•  Applica6ons drive methods  



Classifica6on of structural informa6on 

•  Spa6al (graphical)   

•  Symbolic   



Implement within a distributed system 

Brinkley, James F and Prothero, J. S. and Prothero, John W and Rosse, Cornelius (1989) A 
Framework for the Design of Knowledge‐Based Systems in Structural Biology. In 
Proceedings, 15th Annual Symposium on Computer Applica:ons in Medical Care, pages 
pp. 61‐65. 



Driving Biological Applica6ons 

•  Anatomy Educa6on 
•  Radia6on treatment planning 

•  Image management and retrieval 

•  Brain mapping 

•  Proteomics 

•  Clinical trials  
•  Integra6on of biosimula6on models 



Driving Biological Applica6ons 

•  Anatomy Educa6on 
•  Transla6onal medicine 
– Radia6on treatment planning 

–  Image management and retrieval 
– Brain mapping 
– Proteomics 

– Clinical trials  
–  Integra6on of biosimula6on models 



Research Themes 

•  Structural framework 
•  Data management 

•  Data visualiza6on 
•  Data integra6on 



Projects 

•  Founda6onal Model of Anatomy 
•  Ontology Views 
•  Data management 

•  Data integra6on 



Founda6onal Model of Anatomy 

Cornelius Rosse and Onard Mejino 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Influence of the FMA 

•  > 2000 registered downloads 
•  Use by industry, ins6tu6ons 
•  Framework for several large projects 
•  Template for other ontologies 
•  Exis6ng terminologies aligning to FMA 
•  Testbed for ontology tool development 
•  Becoming the standard for anatomy 
ontologies 



NeuroFMA 

•  Use the FMA to reconcile different 
neuroanatomy terminologies 

•  Challenge 
– They are not all seman6cally comparable 

•  Approach:  
– Extend FMA to highest level of granularity in all 
terminologies 

– Map other terms to less granular levels 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Reorganizing RadLex 



FMA Challenges 

•  How to expand when only one person is 
entering knowledge 

•  How to coordinate with others who want to 
add knowledge 

•  How to make useful in applica6ons 

•  How to integrate into the seman6c web 



Projects 

•  Founda6onal Model of Anatomy 
•  Ontology Views 
•  Data management 

•  Data integra6on 



Ontology Views in the Seman6c Web 

A BISTI Collabora6ve RO1 with the Na6onal 
Center for Biomedical Ontology 



Mo6va6on 

•  Large number of applica6on ontologies 

•  Need to link them together into the seman6c web 
•  Reference ontologies as one way to do this 
•  But reference ontologies are (or will be) too large for 
prac6cal use 

•  How can reference ontologies be made prac6cal for 
applica6ons, yet retain poten6al to link applica6on 
ontologies? 



Approach 

•  Applica6on ontologies as views over one or 
more reference ontologies 

•  A view is a query that defines a formal 
transforma6on from one or more source 
ontologies to a target applica6on ontology 



SparQL Extensions: vSparQL 
Marianne Shaw, Todd Detwiler  and Dan Suciu 

•  Gleen Regular path library 
•  Subqueries 
•  Recursive Queries 
•  Skolem func6ons 

Shaw M, Detwiler LT, Brinkley JF, Suciu D. Genera6ng applica6on ontologies from reference 
ontologies. AMIA 2008. 



vSparQL Subquery 

Subquery 



vSparQL Recursive Query 

Base case 

Recursive 
step 





Results 



Evalua6on of Expressivity 

•  Define a set of use cases 
•  Create  and execute vSparQL queries for use 
cases  

•  Examine query results for correctness 
–  Expert 
–  Comparison with manually derived view 

•  Other measures 
–  Length of query 
–  Response 6me 

•  Comparison with other methods  



Use Cases 

•  NCI Thesaurus simplifica6on (NCIt) 
•  Components of mito6c cell cycle (Reactome) 
•  Organ spa6al loca6on (FMA) 
•  Biosimula6on annota6on editor (FMA) 
•  Blood in the heart (FMA) 
•  Radiologist liver ontology (FMA) 
•  Blood fluid proper6es (FMA, OPB) 
•  NeuroFMA (FMA) 



NeuroFMA 

298 lines …. 















Conclusions from evalua6on of 
expressivity 

•  vSparQL can express all the use cases we have 
come across 

•  Other methods may be easier to use for some 
cases 

•  Language is difficult for humans to express 

•  Needs to be op6mized 



Views current work 

•  Intermediate language 
– Easier construc6on from a graphical user interface 

– Easier op6miza6on 

•  Graphical user interface 







Projects 

•  Founda6onal Model of Anatomy 
•  Ontology Views 
•  Data management 

•  Data integra6on 



Data Management 

•  Ron Shaker 
•  Xenia Hertzenberg 
•  Joshua Franklin 



History 



Ron Shaker 





Xenia Hertzenberg 















Data management current work 

•  Paul Fearn 
– Author of Caisis  
– caTissue for sample management 
– Tracking sample provenance 



Data management challenges 

•  Build versus buy 
•  Incorpora6ng common terminology for later 
data integra6on 

•  Reducing the 6me to develop custom 
applica6ons 



Projects 

•  Founda6onal Model of Anatomy 
•  Ontology Views 
•  Data management 

•  Data integra6on systems 



Data Integra6on Systems 

•  Todd Detwiler 
•  Joshua Franklin 
•  Wayne Warren 



CSM  MRI  SUR 

FMA Warps  DXQ 



EDC  Inventory 

DXQ 











EDC  Inventory 

DXQ 

Find the freezer  loca6ons of 
unused aliquots for pa6ents 
who have experienced 
Raynaud’s phenomenon. 









fMRI  FMA‐RadLex 

DXQ 

Determine if there are any 
differences in the distribu6on of 
fMRI ac6va6ons in 
schizophrenics vs normal 
controls in Brodman’s area 













Biolucida 
Wayne Warren 

Client Brodel 
Server

FMA

Model Database





Data integra6on systems current work 

•  Biolucida 
•  DXBrain 
– Graphical interface to BIRN data: Nolan Nichols 
–  Integra6on with views  
– Clinical trials 
–  Integrate with larger‐scale systems 



Projects 

•  Founda6onal Model of Anatomy 
•  Ontology Views 
•  Data management 

•  Data integra6on 





Funding 

•  Ontology views 
•  RadLex 
•  OcRE 
•  UW Neuroproteomics Center 
•  Children’s 
•  ITHS 
•  Facebase 
•  ISIS 
•  caBIG 
•  NLM fellowships 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