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Overview

Data integration allows a better understanding of brain
function by integrating different levels of brain data.

Most of the neuroscience databases are neither
Integrated nor interoperable

Diverse but related data are scattered in different Web-
accessible resources and are formatted differently

We present a Semantic Web approach to building a data
Integration framework, which involves using RDF as a
standard data model to facilitate representation and
Integration of data
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Semantic Web

« EXposes the semantics of Web-accessible data
In a standard machine-readable way so that the
data can be more easily interpreted and
Integrated by computer programs (or Web
agents)

 Component technologies of Semantic Web:
— Uniform Resource ldentifiers (URI)
— Ontology (machine readable)
— Ontological Languages (RDF, RDFS, and OWL)
— Semantic-Web-aware Tools (e.g., databases)



Oracle RDF Data Model

e Uses the Oracle RDF Data Model to build a Semantic
Web data warehouse for integrating datasets extracted
from two independently-developed neuroscience
databases:

— BrainPharm (a subdatabase of SenselLab)

» domain-specific ontology modeling specific molecular details
of drugs

— SWAN (Semantic Web Applications in Neuromedicine)

» a project to develop an integrated scientific knowledge
infrastructure for the Alzheimer Disease (AD) research
community enabled by Semantic Web technology. SWAN
models domain-independent concepts including experiments,
hypotheses, research statements, and publications
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AlzPharm: Collaboration between
SenselLab, SWAN, AlzForum, and Oracle

 Publications

— Y.K. Lam, L. Marenco, T. Clark, Y. Gao, J. Kinoshita,
G. Shepherd, P. Miller, E. Wu, G. Wong, N. Liu, et al.
Semantic Web Meets e-Neuroscience: An RDF Use
Case. Proceedings of International Workshop on
Semantic e-Science, ASWC 2006. 2006. Beljing,
China: Jilin University Press, pp. 158-170.

e Demo of AlzPharm
— http://ontoweb.med.yale.edu/AlzPharm



http://ontoweb.med.yale.edu/AlzPharm

Conclusion

« Semantic Web technology benefits
neuroscience data integration

 The Oracle/RDF system extends SQL to
support semantic inferencing.



Future Directions

» Establish more linkages between
Senselab/BrainPharm and
AlzForum/SWAN

— Ontological overlap
— Content overlap

 Interoperation with other BioRDF data
sources (e.g., Entrez Gene)

e From RDF to OWL
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Welcome to AlzPharm

af the Yale Center for Medical Informatics

Please select a drug name: Donepezil v

or enter your own drug name: Donepezil

Subimit Query

Note: AlzPharm 15 a demonstration of how to use the semantic web (Cracle/EDE) technology to mtegrate drug and
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Pharmacological agent

Name: Donepeszil
Description Cholinesterase inhibitor

Other Categories that may reference "Donepezil”
Pathological mechanism: Pharmacological Agent

Pathological mechanism that have Donepezil as Pharmacological Agent

1 Donepezil modulates potassium channels
2 Protective effect of donepezil against beta amyloid neurotoxicity
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Comment by: David Holtzinon, ARF Advisor
Subrdtted 15 April 2005

Posted 13 April 2005

Leon Thal and Fon Petersen presented data at the AAN meeting on 4/13/05
that was published today in the NEJN. [t compared the effects of
donepezil, witamnin E, and placebo in patients who met clinical criteria for
arnnestic mild cogrtive impairment (WCT). The primary endpoint of the
study was worsening of clinical outcome so that diagnosis converted to
AD. There was no difference among the groups in primary outcotmoe.
Howesrer, donepezil-treated subjects perfortned significantly better than the
other groups for a year on several cognitive measures. There was little to
no apprecighle effect of witamin E. Further, more than half of the subjects
were ApoEd-positive in the study. The effects of donepezil were more
pronounced in thiz group, and the effects were seen for longer (15-24
months). Why the effect is more pronounced in ApoE4-positive subjects is
not clear. One possibility is that a greater percentage of these patients
actually hawe AD neuropathology underlying their cognitive change. It
appears that the effects of donepezil are actually wery sitnilar in arnnestic
MCI to those... Eead more

View all corrments by David Holtzrman
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Cormanent by: Deboral Elaclzer
Submitted 15 April 2005 Posted 15 April 2005
The pozsible effect of this study on the use of chalinesterase inhibitors iz a
cotnplex issue because the widespread use of donepezil and other
cholinesterase inbdbitors i for established AD, not MC1, and the study
doesn't speak to that. [ believe use for AD will contite, although effects
there are modest and tirne-lirited, too, The impact of the results on the use
of cholinesterase inhihitors for MICT 15 less clear. First, IWICT i3 not often
recognized clinically, and T doubt the term is used wery often outside of
Alzheirmer centers and specialty memory clinics. In those settings, to my
lirnited knowledge, these medications are widely used, and I'm not sure this
study would change that, as it does show some lirnited benefits for
donepezil. Given the recent FDA MedWatch for galantarmine (hased on
extcess deaths in large WICT trialsy, T don't thinks we can assume that all
chaolinesterase inhibitors will be treated the same. In aty case, the big
change in practice should be for vitarnin E, also widely uzed, both by those
with a diagnosis of WCT and those with memory changes who.

F.ead more
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