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Presentation Overview

•Dynamic Research Environment in 21st Century

•Linked Data Pilot

•Data Source Cataloging

•Centralizing Neuroscience Ontologies

•Developing a Linked Data Framework

•Augmenting Linked Data Through Visualizations

•Future Work



Dynamic Research Environment in 21st Century
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Source: FDA’s Challenge and Opportunity

on Critical Path to New Medical Products

•Industry should not focus solely on ñblockbusterò drugs

•Accelerate screening in early clinical development phases to 

quickly identify most promising new therapeutic agent

•Emphasized importance of translational research 



Translating Bench to Bedside and Back

•Continuous interaction between bedside and bench 
generates a data-rich environment

•Neuroscience is an area of very rapid growth for 
translational research 

Scientists provide clinicians 

with novel therapeutic agents 

for use in patients as well as 

tools (e.g. biomarkers, clinical 

trial endpoints, etc.) for 

assessment of their impact

Clinicians make observations 

about the nature and 

progression of diseases as well 

as provide data back to 

scientists to stimulate further 

research



Global J&J Environment

• Premier consumer health company

• Largest and most diverse medical devices and 

diagnostics company

• 4th largest biologics company

• 7th largest pharma company

• 250 operating companies in 57 countries

•117,000 employees



Plethora of Data Sources



Linked Data Pilot



Linked Data Pilot

•Project Goals

•Enable scientists to answer novel translational 

questions related to Alzheimer’s Disease by providing 

a flexible integrative data layer

•Project Hypotheses

•New valuable scientific insights can be gained through 

interrogation of Linked Data

•Simplify incorporation of additional data sources from 

collaborators into the J&J environment

•Adoption of Linked Data concepts can be embraced 

through the development of novel code and 

visualization libraries



Cataloging Data Sources

•Use Semantic Media Wiki implementation for 
cataloging IT infrastructure

•Extended to include selected metadata fields that 
would best describe data sources

•Data can be accessed through search, faceted 
navigation, and SPARQL queries

•Have manually entered information for roughly 120 
data sources

•User-friendly enough to edit that scientists can enter 
information about the data sources themselves



KnowIT and the ñProgrammable Webò



Constructing a Linked Data Environment

•Relational to RDF mapping technology

•D2R

•Triple stores

•4store, OpenRDF 

•Internally stored data

•Alzheimer's Disease Neuroimaging Initiative (ADNI), 

ResNet, legacy clinical trials

•External SPARQL endpoints  

•LODD and Bio2RDF datasets



Mapping Data to Controlled Vocabularies
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Centralizing Neuroscience Ontologies 

•Establishes a definitive repository for ontological 

concepts supported by the pilot

•Ontologies uploaded into OpenRDF Sesame triple store

•Used to dereference URIs discovered within data cloud

•Establish NIF as a discourse tool for neuroscience

•Serves as governance framework for harmonizing how 

biomedical data is encoded



Developing a Linked Data Framework

•C# API which allows for the programmatic abstraction of

•Data source discovery

•Interfaces with KnowIT

•Provides framework with provenance information

•Resource discovery

•Extracts relationships between concepts across data sources

•SPARQL Querying

•Constructs and captures queries, parses results

•Inferencing

•Basic inferencing abstracted through API

•Advanced inferencing through centralized  rule set repository



Third Dimension Explorer (3DX)



Advanced Data Mining & Visualization



Future Work



Bootstrapping the Web of Data

•Understand required Linked Data points and trends 

across data sets based on research activities

•Identify unmet ontology needs

•Solution: Universal Logging Toolkit

•Capture search queries, clickstreams, other actions 

across diverse range of applications

•URI’s

•Free-text mapped to ontological concepts

•Based on open source Scribe platform



Next Steps

•Champion adoption of voiD for biomedical applications

•Enable self-describing data sources for automatic discovery

•Provide resource-level administrative metadata

•Develop novel utilities and API’s for exploiting this information

•Establish formal semantics for data source licensing terms

•Understand “open” licensing conflicts between linksets

•Mitigate legal issues  surrounding data acquisition

•Address social aspects of internal/external data sharing

•Inject “social” data into the biomedical cloud

•Create awareness and incentives by demonstrating value

•Adoption across therapeutic areas



Summary

•Compiled a comprehensive data source catalog

•Centralized our neuroscience ontologies

•Developed potential foundation for a true federated 

architecture:

•For programmatically discovering sources of data

•For simplifying relationship discovery between ontological concepts

•For abstracting how semantic data is queried programmatically

•For capturing user actions across biomedical web of data

•Implemented novel visualization tools over pre-existing 

technologies for Linked Data interrogation
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