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Brief Overview

ïMotivating Problems

ÅMedical: Brain imaging for dementias & 
pharmacogenomic molecular imaging

ÅEngineering: Semantic search & data integration to 
overcome cybersilosϧ ΨƴŜŜŘƭŜǎ ƛƴ ƘŀȅǎǘŀŎƪǎΩ

ÅInformatics: Automated meta-analysis

ïDesign Solutions

ÅHistory/review of PORTAL-DOORS Project

ÅDistributed systems & architectural styles

ÅPORTAL-DOORS vs IRIS-DNS designs

ÅSemantic search & HDMM architectural style

ïImplementation Goals

ÅPDP-DREAM Software for web apps/services

ÅRepositories for open source software



Brain Imaging for Dementias & 
PharmacoGenomicMolecular Imaging
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18F-FDG PET images of early Alzheimerôs disease.



Bi-modal (PET+MRI) Imaging
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Tri-modal (PET+MRI+MRS) Imaging
for Glioblastoma multiforme
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Gene-Brain-Behavior Relationships as a 
Genotype-Phenotype Correlation Problem
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PET/SPECT Molecular Genetic Imaging
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Molecular Genetic Imaging (MGI)
Enables Early Detection
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PharmacoGenomicMolecular Imaging
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MGI vsPGMI

ÅMGI is not the same as PGMI (by definitions)

ÅMGI uses molecular genetic techniques to image 
cells, but does not necessarily involve the study of 
the pharmacological effects of a drug in relation to 
ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƎŜƴƻǘȅǇŜ ŀƴŘ ǇƘŜƴƻǘȅǇŜ

ÅPGMI may use MGI within the overall study design, 
but logical converse is not meaningful



PharmacoGenomicMolecular Imaging
ŀǎ ŀ 5ŀǘŀ aƛƴƛƴƎ άDǊŀƴŘ /ƘŀƭƭŜƴƎŜΩΩ

Gene-specific drug and dose selection individualized per patient to optimize care and 
avoid the undesirable outcomes of non-individualized treatment approaches 



Data Integration/Fusion Problem

ÅData with extracted feature sets exists at more than 
three layers of scale and complexity

ïGenome level with genetic tests for genotypes

ïBrain level with imaging biomarker phenotypes

ïHuman level with behavioral syndrome 
phenotypes 

ÅGenotype-Phenotype Correlation problem further 
complicated by requirement to track and analyze 
effectiveness of medical and surgical diagnostic and 
therapeutic interventions



ManRayRegistry in NPDS



PGMI Class in ManRayOntology

ÅOntology class 

definitions (such as 

this example from 

ManRay ontology) 

enable new studies

ÅDrive from question 

to answer through 

semantic web of data

ÅGuided by map of 

PORTAL-DOORS 

interconnections



History & Review of
the PORTAL-DOORS Project



Nexus-PORTAL-DOORS-Scribe (NPDS)

ÅA distributed cyberinfrastructure for data 
repositories to manage online & offline entities

ÅRead-only API for NPDS services

ïLexical PORTAL registries

ïSemantic DOORS directories

ïCombined Nexus diristrieswhere a diristry = 
DIR(ectory) + reg(ISTRY), 

ÅRead-write API for Scribe registrars

ÅDriving application: automated meta-analysis
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