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R Ausgangssituation (1)

Bedarf an Ontologien ist vorhanden, abhangig von der
jeweliligen Applikation

MediGRID-Anwendungen:
— Bioinformatik
— Bildverarbeitung
— Klinische Forschung

VerknUpfung mit verfigbaren Ontologien:
— Einbringung von zusatzlichem Wissen
— Nutzung von Annotationsdatenbanken
— Vorerst keine Erstellung neuer Ontologien (Aufwand)
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Ausgangssituation (Il

Heterogenitat zwischen den verschiedenen Ontologien

Unterschiedliche Quelltypen: QQJI\
— Relationale Datenbanken: GeneOntology (GO) Lx-«y///\i——-
— Flat files: NCI-Thesaurus

— OBO-Format
— XML und weitere O BO
Unterschiedliche Formate: open biomedical ontologies

— Modellierung von Relationen (is-a, part-of)
— Reprasentation von Synonymen

........

Grundlegende Information:
— Terme, Konzepte mit Name, Definition, Synonyme
— Relationen zwischen den Konzepten einer Ontologie
— Cross references
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Einfaches, transparentes Zugriffssystem fur Ontologien in Grids

Ziele

« Servicebasierter Zugriff auf Ontologien

— ‘Ontology services' als ‘Middleware’ zw. Anwendungen und
Ontologien

— Support fur Clients (z.B. andere Services, MediGRID-App.),
einfache Zugriffsmdglichkeiten

— Verteilung der Ontologien: Ausfallsicherheit, Lastbalancierung,
Ausnutzung des Grids

— Erweiterbarkeit

 Funktionalitaten
— Suche nach Termen/Konzepten in Ontologien

— Zugriff auf Ontologieinformationen: Definitionen, Synonyme,
Relationen, cross references

— Navigation, graphische Prasentation der Ontologien
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&/ OGSA-DAI

OGSA-DAI

Zugriff auf Datenquellen in Grids

 Erweiterbares Framework fur “data access and integration” in
Grid Systemen

— Zugriff auf verteilte and heterogene Datenquellen im Grid
— Web Service-basiert (WSRF, Globus Toolkit 4)
— Erweiterbarkeit als wichtiges Merkmal
— Client Toolkit: API flr Serviceinteraktion
* Pro:
— Einfacher Zugriff auf Datenbanken, XML und Flat files
— Quasi-Standard in Grid Systemen
« Contra:

— Performance Aspekte: WebRowSet (Web Service) - fir
Ontologien weiniger relevant (kleinere Datenmengen)

— Keine echte Transparenz, Nutzer ben6tigt Kenntnis tiber Schema
und Typ der Quelle



UNIVERSITAT LEIPZIG

OGSA-DAI Architektur

[ ClientToolkit J Client Toolkit

SOAP-Messages

Activity 188 Activity 2 Activity n Activities
JDBC Data resources

Data sources
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Erster Schritt: Direkter Zugriff auf
Ontologien

Apache Lucene, File

- GO.obo
index.dat
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Zweiter Schritt: Erweiterung von

OGSA-DAI

Ontology Services als Erweiterung der OGSA-DAI Data Services

Activities:

» Spezielle “ontology activities” als Wrapper fur Ontologien

» Hierarchie der vers. Activities

OntologyActivity

Activity

DiseaseOntologyActivity

“eeryefiton. ./ [AbstractSQLACctivity]  [AbstractOBOActivity
queryParents DA, - \
queryChildren -
querySyQ;n¥ms AbstractOntology
kb SQLActivity

. GOActivit

Client: Y

» Transparenter Zugriff auf Ontologien Uber Services
* Interface flr das Erstellen und Absenden von Requests

* Handling der “SOAP messages” im Hintergrund
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Source 1
(Rel. DB)

Source 2
(OBO)

i )

Source 3
(CSV)
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Ontology
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Grid Ontology
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Ontologiezugriff Szenario
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(1) GeneOntology ]
Search: ,, heart"

» Ontology Client
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Search: , heart"
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Ontologiezugriff Szenario

(1) GeneOntology .
Search: ,, heart"

UNIVERSITAT LEIPZIG

(3) Request erzeugen

Ontology Client

>
&
®
%
x
S

<huml versian="1,0" standalong="yes' 7>
- <ontology4ccess name="clientAccess' action="termMatch"

<conceptPart=heart</conceptPart
<qutputhame name="output' />

¢fontologyAccesss

Actions:
termMatch, termDef,
termSynonyms,
termParent,
termChildren, ...




Ontologiezugriff Szenario  EAMMASIENRSIZAC

(3) Request erzeugen

Ontology Client

(1) GeneOntol ogy <huml versian="1,0" standalong="yes' 7>

Search: , heart* - <ontology4ccess name="clientAccess' action="termMatch"
<conceptPart=heart</conceptPart
<qutputhame name="output' />

¢fontologyAccesss

©
)
’c(% (4) Request senden
5
%

Ontology Service
(GO, NCl, ...)

Actions:
termMatch, termDef,
termSynonyms,
termParent,
termChildren, ...




Ontologiezugriff Szenario

- <NSLIFEsSPOnsSe KIMINS:NsL="NTIp:s /0gSanal.org.uks Namespaces/ Zuua/ LU/ TYPes
<hslisession id="session-ogsadai-10c3e055259" /=
«<nslirequest status="COMPLETED" /=
«nsl:result name="clientAccess" status="COMPLETED" /=
- =nsliresult name="output" status="COMPLETED">

<I[CDATA[ accID
G0:0001947
G0:0001985
G0:0001988
G0:0001938
G0:0001989
G0:0001956
G0:0001937
G0: 0007507
G0:0007508
G0:0007512
G0:0008016
G0:0035050
G0:0035053
GO:0035054
GO:0045822
G0:0045823
1=
=/nsliresults
</nsliresponsex
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(1) GeneOntology | Ontology Client

(3) Request erzeugen

<huml versian="1,0" standalong="yes' 7>

Search: , heart” X

(5) Response

Ontology
InfoService

conceptiames
heart looping
negative control of heart contraction rate in baroreceptor response Lo increased blo
decreased strength of heart contraction during baroreceptor response to increased bl
positive control of heart contraction rate in baroreceptor response to decreased blo
increased strength of heart contraction during baroreceptor response to decreased hl
positive regulation of heart contraction rate by epinepherine-norepinepherine
increased strength of heart contraction by epinepherine-norepinepherine
heart development
larwval heart development
adult heart development
recgulation of heart contraction
embryonic heart tube development
heart proper cell fate commnitment (sensu Insecta)
embryonic heart tube anterior/posterior pattern formation
negative regulation of heart contraction
positive regulation of heart contraction

/‘
>
ﬁ <qutputhame name="output' />
Z
-

- <ontology4ccess name="clientAccess' action="termMatch"
<conceptPart=heart</conceptPart

¢fontologyAccesss

(4) Request senden

.

Ontology Service

®
%
(GO, NCI, ...)

Actions:
termMatch, termDef,
termSynonyms,
termParent,
termChildren, ...




Ontologiezugriff Szenario

- <NSLIFEsSPOnsSe KIMINS:NsL="NTIp:s /0gSanal.org.uks Namespaces/ Zuua/ LU/ TYPes >
<hslisession id="session-ogsadai-10c3e055259" /=
«<nslirequest status="COMPLETED" /=
«nsl:result name="clientAccess" status="COMPLETED" /=
- =nsliresult name="output" status="COMPLETED">

<I[CDATA[ accID
G0:0001947
G0:0001985
G0:0001988
G0:0001938
G0:0001989
G0:0001956
G0:0001937
G0: 0007507
G0:0007508
G0:0007512
G0:0008016
G0:0035050
G0:0035053
GO:0035054
GO:0045822
G0:0045823
1=
=/nsliresults
</nsliresponsex

(6) Nutzung des Response
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(1) GeneOntology | Ontology Client

(3) Request erzeugen

<huml versian="1,0" standalong="yes' 7>

Search: , heart” 7

(5) Response

Ontology
InfoService

conceptiames
heart looping
negative control of heart contraction rate in baroreceptor response Lo increased blo
decreased strength of heart contraction during baroreceptor response to increased bl
positive control of heart contraction rate in baroreceptor response to decreased blo
increased strength of heart contraction during baroreceptor response to decreased hl
positive regulation of heart contraction rate by epinepherine-norepinepherine
increased strength of heart contraction by epinepherine-norepinepherine
heart development
larwval heart development
adult heart development
recgulation of heart contraction
embryonic heart tube development
heart proper cell fate commnitment (sensu Insecta)
embryonic heart tube anterior/posterior pattern formation
negative regulation of heart contraction
positive regulation of heart contraction

/‘
>
(& <qutputhame name="output' />
£
-

- <ontology4ccess name="clientAccess' action="termMatch"
<conceptPart=heart</conceptPart

¢fontologyAccesss

(4) Request senden

Ontology Service

@

¢
3
(GO, NCl, ...)

Actions:
termMatch, termDef,
termSynonyms,
termParent,
termChildren, ...
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Integrierte Biomedizinische
Ontologien “QQJ/”I\\QI

GeneOntology: e
— Zur Beschreibung von Genen und Genprodukten M//\
in verschiedenen Organismen 4

— 3 Sub-Ontologien: molecular function, cellular component,

Nottsnd clomg e

o
DN
sitr s

biological process NTIONAP | - |
NCI-Thesaurus: iaid:  National Cancer Institute

— Terminologie genutzt und erzeugt am NCI (Krebsforschung)

— 20 Hierarchien: Medikamente, Organismen, Gene, Standards, ...
OBO-Ontologien:

— Strukturiert kontrollierte Vokabulare O BO

— Open-Source, biomedizinische Doméane

— “attribute — value flat files”, OBO-Format Syntax  2Pe" blomedical ontologies

— GO, DiseaseOntology, ProteinModification, Proteininteraction,
SequenceOntology, ...
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Applikationen im MediGRID-Portal

Probleme von Grid-Applikationen in der Medizin
— Schwierige Interaktion: Syntax, Schnittstellen
— Nutzerunfreundliche Interaktion mit Gridressourcen
— Z.B. Web Service-Interfaces, Kommandozeilentools

Zentrales Portal als Einstieg
— Integration der Gridressourcen, Applikationen in das Portal
— Zentraler Zugriff ohne grof3es Hintergrundwissen (Transparenz)
— Portlets als “re-useable” Softwarekomponenten

Ontologien im MediGRID-Portal
— LookUp-Service Uber alle verfugbaren Ontologien
— AUGUSTUS-Anwendung (Gottingen)
— SNPSelection-Anwendung (Kiel)
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LookUp-Service (1)

Logout
Welcome, Michael Hartung

~ MediSRID Imaging Applications

MultiOntologyAccessPortlet

Available ontologies:

GeneOntology
NCI-Thesaurus
HumanDiseaseOntalogy
ProteinProteininteractionOntology
CellTypeOntology

Search

Refresh
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LookUp-Service (ll)

Results for "heart" in "GeneOntology™

regulation of heart contraction
heart looping

negative regulation of heart contraction rate in baroreceptor response to increased blood pressure
decreased strength of heart contraction during baroreceptor response to increased hlood pressure
positive regulation of heart contraction rate in baroreceptor response to decreased blood pressure

- Shuwterml

D 00008016
Name regulation of heart contraction
Definition Any process that modulates the frequency, rate or extent of heart contraction.
Comment
Synonyms + regulation of heart rate

GO:0051239

regulation of organisi
Hierarchy

GO:0008016 .-
regulation of heart contract

GO:0045822
negative requlation of hean

GO:0045823
positive requlation

Parents * GO:0051239: regulation of organismal physiological process (15_A)

G0:0002026: cardiac inotropy (1IS_A)

*
Children : G0:0002027: cardiac chronotropy (1S_A)
*

G0:0045822: negative regulation of heart contraction (15_A)
G0:0045823: positive regulation of heart contraction (IS_A)

* G0C:go_curators

SO T o TIGR_TIGRFAMS TIGRO1294 phospholamban
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LookUp-Service (lll)

Welcarne  Grid Bioinformmatics  Genetic Tools antologvAccess1 MediGRID Database Access  D-GRDL D-GRODL Admin Monitoring  MediGRID Imaging Application

Gridwiki Gane Ontology NI Thesaurus

Info / Help

Uberblick Ontologie- und DB-Ressourcen

Host: http:/buellizbi.uni

-leipzig.de:8081

Service: lwsrf/servicesiogsadaiDataService

GeneOntalogy - GO@ducati.izbiuni-leipzio.de - «
MNCFThesaurus - MCIThesaurusResource -
GeneOntalogy - GO@buellizhiuni-leipzio.de -
PathwayOntalogy - PathwayOntologyResource -
HumanDiseaseOntology - DiseaseOntologyResource -
ProteinProteininteractionOntology - ProteinProteininteractionCntologyResource -
CellTypeOntology - CellOntologyResource -

MultipleAlignmentOntology - MultipleAlignmentOntologyResource - «
PrateinMadificationOntology - ProteindodificationOntologyResource -
FlyBaseCantralledvacabulary - FlyBaseCaontrolledvocabularyResource -
hammalianPhenotypeCntalagy - MammalianPhenotypeCntologyResource - &
MeSH - MeSHResource - +

Sequencedntology - SequencedniologyResource - &
MabyObjectsOntology - MohyOhjectzOntologyResource - o

L I N B B N B B B

Ensi £
Nederiand S B -
{1 s
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(¥

B

MediGRID ~ y ] £ |
| Welcorne  Grid Genetic Tools  Ontology Access  MediGRID Database Access  D-GRDL  D-GRDL Admin Monitoring  MediGRID Irmaging Applications

! F Augustus
back L
— Executed command: =
augustus --zpecies=human --strand=hoth --singlestrand=true --genemodel=padial --codingseg=on --alternatives=false sequence file
—Resultfile:
Download Result file
—Transformed result files:
Graph ofthe result png-File
PDF of the result pdf-File
Postscript of the result ps-File
— Output:
# This output was generated with AUGUITUOS (version 1.5.2).
# AUGUSTUS iz a gene prediction tool for eukaryotes written by Mario Stanke (mstankefgudg.de).
# Please cite: Mario Stanke and Stephan Waack (2003) "Gene prediction with a hidden Markowv model and
# a new intron submodel™, Bioinformatics, Wol. 19 Suppl. &, ii215-1i2Z5
# No extrinsic information on sequences given.
# Initialising the parameters ...
# Looks like sequence.file is in fasta format.
# We have hints for 0 sequence and for 0 of the sequences in the input set.
#
e prediction on sequence mumber 1 (length = 6483, name = H3ACKILO) -----
#
# Constraints/Hints:
# [(none)
# Predicted genes for secquence number 1 on both strands
# (none)
### gene gl
H3ACKI10 ATGUSTUS = gl
H3ACKI10 ATGUSTUS 1674 5499 0.35 + i gl.tl
H3ACKI1O0 ATGUSTUS 1674 1676 = + 1] transcript id "gl.tl"™; gene_id "gl™;
H3ACKI10 ATGUSTUS 1 2300 0.55 + 1] transcript id "gl.cl"; gene id "gl"; o8
2] il ]

Genvorhersage-Tool
* |nput: DNA-Sequenzen, Constraints (Hints), ...

 Qutput: GFF-File mit Inf. Uber die Genstruktur (Annotationen aus SO)
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Logout
wyelcome, Michael Hartung

SNPSelection =20

Population: N
nnnnnn 2 HapMapRelz0 v

Region: | (for Example: Chr2: 000 or ATG16LT or MM_D17974)

Run SNPSelection | Example |

222222222222

SNP-Selection:

» Auswahl optimaler SNP-Daten aus 6ffentlichen Datenquellen (Genetic markers)
e Input: Population, Region (direkt, indirekt: Genname, Ref Seg-1D)
 Ontologie-Kopplung: Mapping zwischen RefSeg-1D und GeneOntology-Termen
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M apping zwischen Eingabe und GO:

» Ausnutzung der Bioinformatik-DB ,, Ensembl“

» Gen- und Proteininformationen fur vers. Species

 Zahlreiche Annotationen, Links: RefSeq, GO, Interpro, PubMed, ...
* Erstellung des Mappings. RefSeq — GO tUber OGSA-DAI-Ressource

Genatyped SMPz
& A A & i Ak & - A & A &

F Y FY LY ¥ Y A & A | bk b Ak oA & F'Y FY A &

Entrez genes

MM_017974
0 I I
MM _020803
0 i I
M_198890
Tau Distribution
Marker o1 median 03
all 0.75257 0.80387 0.80318
selected 0.75257 081221 0.88564

—Download Selection SMPs
download selected marker list

—iGene Infarmation

MNarme ATG16LT [MM_030803, NP_110430]

Position Chr2:233942299-233986312

Description APG1E autophaoy 16-like isoform 1
GeneOntology Type GeneOntology Term
Biological process ¢ 500006914 - autophagy

& G0:0015031 - protein transport

G0 annotation

Celluar component & G0:0005776 - autophagic vacuole
¢ G0:0016020 - membrane

Molecular function ¢ G0:0005515 - protein binding
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Zusammenfassung/Ausblick (1)

e Servicebasierte Middleware fur den Zugriff auf Ontologien
— Basierend auf D-Grid Basis Software (GT4, OGSA-DAI)

— Verteilung von Ontologien, Schaffung eines einfachen Zugangs
zu Ontologien

— Integration ins zentrale MediGRID-Portal
— Nutzung in diversen Anwendungen

« Zukunftige Aufgaben
— Security-Aspekte: Delegation von Credentials
— Verbesserungen an Interfaces (GUI)
— Ontology-Matching
— Unterstutzung weiterer MediGRID-Anwendungen
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Zusammenfassung/Ausblick (Il)

« Semantisches Wiki fur die Darstellung der D-Grid-Initiative

Ressource

Person

Einrichtung

 Welche Personen ist im Projekt ‘X’ involviert?
 Welche Subprojekte besitzt Projekt ‘X'? Wer ist mit welchen Begriffen vertraut?
» Erleichterung des Einstiegs in die D-Grid-Initiative: z.B. neue Projekte aus Call Il
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Vielen Dank
fur IThre Aufmerksamkeit !



