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WHERE DO WE START?

A THE MORE | KNOW X

THE BETTER | MAKE CONFIDENT DECISIONS !
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WHAT WE WANT

TATE UNIVERSITY

A DATA INTEGRATION IN CONTEXT
A W AN DATAWD VARIETY, SIZES, FORMATS

A Harmonization & transformation challenges (synonyms, domain-specific
naming, units, provenance, dynamic fields, cross-domain concepts)

A SYSTEMS APPROACH
A COLLABORATIONS, CONSORTIA, DATA SHARING
A NEED TO BE FLEXIBLE, ADAPTABLE, EXTENSIBLE

A WB3C RDF standard formats, semantic web, machine readable
A Provenance, versioning, access management, compliance
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CHALLENGES
HOW TO DEAL WITH THEM
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A EMANTIC KNOWLEDGEBASEO 7

A DATA IN CONTEXT 1 .|
A How much costs an APPLE? é ' ; ‘

A BASED ON RESOURCE DESCRIPTION (RDF)
A Gene ~ == encodes m pProtejn

A Protein === regulaies =) Pathway IEB\\\@

A Pathway = modulatedin ®» Disease w Y\ﬂ '

Diarhea odulatedinDizease causedDisease
dulatgglinDisease
hazGenome_Status

8%9‘ J modulatedlr s

a Infective endocarditis
SGECA mapﬂ:éﬂ E
/asﬁ ereg gGene o
hazGene 8 ]

8 CASPE
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SEMANTIC KNOWLEDGEBASE

A A NETWORK OF RELATED INFORMATION

A To understand systems biological relevance of complex mechanisms
A A network able to define pattern-based signatures of biological functions
A A network which allows inference and reasoning

A DATA ouT OF CONTEXT IS MEANINGLESS,

DATA IN CONTEXT MEANS EVERYTHING

A WA protein is present Sawhatel evated ¢
AWwltVs a key enzgmaeted pamtdhwmags @
AwltVs only expressed during Ahahe gr c
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CORE SEMANTIC TECHNOLOGIES

A RESOURCE DESCRIPTION FRAMEWORK (RDF)

A Open, W3C standard based framework, interoperable and
extensible by design

A ONTOLOGIES

A describe resources and relationships according to their explicit
meaning, and can be modified, merged, iteratively applied to data

A SPARQL (RDF QUERY LANGUAGE) AND OWL (WEB

ONTOLOGY LANGUAGE)

A support network queries, pattern-based screening, inference and
rules-based transformations
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WE NEED HARMONIZATION é
WHEN WE WANT TO MAP, INTEGRATE & SHARE DATASETS

A W DmAIN BABELW

A Namespaces, URIs

A Ontologies

A Terminologies

A Synonyms (Classes, Instances, Relationships)

A TRANSEORMATIONS
ATime & Dates, Units, X

A W RTY DATAW LEAN-UP

A Duplicates, inconsistent assertions
A Contradicting versions
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HARMONIZED RDF INTEGRATION
NAMESPACES, ONTOLOGIES, THESAURI, INFERENCE

STATE UNIVERSITY

Sentient Thesaurus Manager
« Using a specific thesaurus, columns in each Fe Hep

8 2 result set are mapped to the same class.
Enhfy Merglng Equivalent enﬁtiepspcre merged to their | 2007NALTihes | 207kterscons hes | snomed200700731ihes |
representative terms. [cu...Co- v| [Cluster headache, Cluster headache syndrome, Cluster headache syndrome
Club-winged manakin (organism) (disorder), Histamine cephalgia, Histamine headache, Horton's headache, Horton's
Clue cell identification (procedure) | |neuralgia, Migrainous neuralgia, Neuralgic migraine, Vasomotor headache
5 = v . Clue cells present finding)
*During data import, equivalent classes with gumbgrd s(pam;l (mgalms)m)
B equivalent superclasses are merged using a [kt ““; a3 V)a”e
Ontology Merging  [eysii vyt etk

Clumsy child finding)
Clun Forest sheep {organism)
Clupea harengus extract (product)
Clupea harengus harengus (organism|
. - - . Clupea harengus pallasi (organism)
* User specifies a relationship thesaurus atimport. gupea Rarengus spe;m: |gsmla
Upon import, relationships are converted to it k) o]
their respective groups' representative terms Clusia (organism)

Clusia rosea {organism)

Relationship
Merging

Cluster beans (substance)

P Sioichric TP Jp has a single “Representative Te

are “equivalent” if they are in the sa

Cluster of diferentiation antigen 45 R (substance)
Cluster of differentiation antigen 45 RC (substance)
Cluster of differentiation antigen 56-78 (substance)
Cluster of dfferentiation antigen 78 {substance)
Cluster of differentiation antigen count procedure (proce
| Cluster of differentiation antigen detection (procedure) M|

[ Add New Group... J
[ammi | |headache v [ Search ]

3instances of Wild

10instances of Felis silvestris

Use cases

INFORMATICS




SAN FRANCISCO

CENTER FOR COMPUTING FOR LIFE SCIENCES (CCLS) PRESENTS: DATA FOR DECISION MAKING: LAB, ENTERPRISE, WEB

/| STATE UNIVERSITY

INTEGRATED. AND NOW?

A UNDERSTAND YOUR NETWORK!

A ENRICHMENT:

A which resources? source quality?

A OMICs, assays, pathways, molecular interactions, diseases,
clinical, taxonomic, animal models, demographic, geo-spacial x

A what for?

A qualification, validation, functional biology, mechanism of actions,
adverse effects, efficacy, drug targets

A THE LINKED OPEN DATA INITIATIVE
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SAN FRANCISCO

STATE UNIVERSITY

LINKED OPEN DATA (LOD

MySpace
Wrapper /
ssc
Playcount | | Jamendo
Data -

v
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