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* Ontologies in DebugIT

* Nota: | Will discuss about ontologies and ontologies
metrics in the project and Remy Choquet will be present
the (complex!)matching mechanism to query and answer

the CDRs




The debuglIT Project in short

* Funded by the European Community's Seventh Framework Program
under grant agreement n® FP7-217139 (7TM€)

* Project period: from Jan 18, 2008 to December 31st, 2011 — extended
until mid-2012.

« 14 Partners (next slide)
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Disclaimer: this presentation reflects solely the views of the DebugIT team. The European Commission,
Directorate General Information Society and Media, Brussels is not liable for any use that may be made
of the information contained therein
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The Problem

antibiotic resistance in Salmonella typhimurium DT104, England and
Wales, 1984-1995
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The debuglT Response

 If new antibiotics can not keep up with the bacterial
resistance and a race against evolution can only be lost,

- we need new solutions

« If this is a war and current weapons don’t work anymore,
- we need a new weapon
- ITbiotics to help antibiotics




Objectives

* Objectives of Ontologies in DebuglT

— Provide formal computer-interpretable meaning
« exploitable by logics & rule-based reasoners
— Enable SPARQL queries and mapping rules
* To express research questions on different abstraction levels

« To align CDRs via different ontology layers
« Allow for cross-site data integration & comparison

« “Could you give me antibiograms to Escherichia coli

tests where we found a resistance to Beta lactam
antibiotics ?”
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Ontology name Acronym Ontology Type Content

BiOTOp BioTop upper ontology Biology domain top level connecting the DCO to top level ontologies like BFO
or DOLCE

DebugIT Core Ontology DCO core ontology Core health care domain including human infectious diseases, their analysis
and therapies

Medical Evidence Ontology MEO operational ontology Types of medical evidence as described in SIGN 50 guidelines!!

ini i operational ontology erived and concise formal representation of clinical domain ontologies,

Clinical Analysis Ontology CAO ional ontol Derived and ise formal ion of clinical domai logi
permitting concise expression, easy query building by a clinician, and N3 rules
formulation for data mining

Analysis Ontology AO operational ontology Derived and concise formal representation of non-clinical domain ontologies,
permitting concise expression, easy query building by a clinician and data
miner, and N3 rules formulation for data mining

ini i i operational ontologies nstances permitting mapping of clinical terminology/coding systems an

Clinical and Biological SKOS gg:g ional ontologi ' e it ing of clinical inology/codi d

Schemes Ontologies ontologies

Quantities and Units Extension | QEO operational ontologies formal description of quantities and units, elaborating on work done by NASA

Ontologies UEO in their SWEET ontology seriesii]

Decision Support Ontology DSO operational ontologies series of ontologies used in the document life cycle of different DebuglT

Document Ontology gg services

SPARQL Ontology SAO

SPARQL Analysis Ontology

Workflow Ontology WO operational ontology formal description of workflow

Data Definition Ontologies for DDO data definition | formal representation of clinical database schemes

all sites ontology

[i] http://www.sign.ac.uk/pdf/sign50.pdf 10

[ii] http://sweet.jpl.nasa.gov/2.0




Ontology Layers

7 Data Definition Ontologie (DDO) average 40 Entities
- Mediation layer closing the ‘formality’-gap

- Describing site-specific local CIS Data models in RDF

- For SPARQL data access to local hospital data

13 Operational ontologies (OO, e.g CAO) average 35 Entities
- Mediation & Integration layer
- Implementation, module crosstalk, data mining
analysis, query building, statistics, evidences, maths, units, ...
- OWL-Full ->Coherent Logic reasoning (e.g. rule-based)

1 DebugIT Core Ontology (DCO) ~ 1720 Entities
- Integration layer, mapped to DDOs & external Terminologies
- Rooted in Biotop upper level ontology

- Global, clinical domain of infectious diseases
- OWL-DL ->DL & Coherent Logic reasoning




,Female patient’ in different ontology layers

DDO

E/R

Describing real world
(independent of data)

- DDO~DCO->Local to Global rules to later
Describing data create SPARQL CONSTRUCT/WHERE
clauses
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DCO design principles

« OWL-DL
— Reasoner for autoclassification & consistency checks during OE
— Reasoner infers multiple parenthood
* Reusing BioTop
— Ensure a rigid modeling view
— Provides reuseable constraints

» Concepts harvested from
— Hospital CDR schemata
— Competency questions from clinical use case
« Datadriven bottom up
— Domain terminologies in use
* Via UMLS

* Ontology modularisation tools (A.Rector)
« HL7 v3 based

13



Inference of new facts

(BloodSample is a BodyLiquidSample)

Stated Facts
BodyLiquidSample = BodyLiquid =
@ Sample ~ @ Blood
and derivesFrom some BodyLiquid ~ BloodSerum
@ CerebrospinalFluid
BloodSample = -~ @ Sputum
-~ @ Urine
@ Sample

and derivesFrom some Blood

Asserted Hierarchy (flat list)

V& Sample

------ “'BloodSample

----- © BloodSerumSample
------ © BodyLiquidSample
»-- @ DerivedSample

----- @ FecesSample

----- © OrganSample

----- © SputumSample

----- @ SwabSample

b © TissueSample

b E UrineSample

_________________________________

Inferred Hierarchy (more structure)

V- & Sample

r
I~~‘
~
~
~
~
~
S~

© BodyLiquidSample

- BloodSample

- BloodSerumSample
- & SputumSample

b S UrineSample

@ DerivedSample

@ FecesSample

© OrganSample

@ SwabhSample

S TissueSample

14
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DCO/Biotop Metrics (April 2011)

Ontology elements and Count DCO BioTop
axioms (all)
Classes 1732 1445 375
Object Properties (relations) 85 43 76
Datatype Properties 12 12 1

Subclass Axioms 2022 1578 454
Equivalent Class Axioms 212 117 99
Disjoint Axioms 77 2 75

L X X J
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Name Classes | Instances Properties Total Property axioms

ObjectP | DataP Domain | Range | Inverse | Chain

CAO 61 - 10 - 71 10 10 1 -
AO 25 19 34 5 82 1 1 - 2
CSsO - 24 - 2 26 - - - 2
BSSO - 2 - - 2 - - - -
DSO 9 - 6 - 17 5 5 2 -
DO 15 1 18 7 40 25 25 2 2
SO 7 - 4 - 11 4 4 - -
SAO 12 - 4 - 16 4 4 2 -
SATO 3 - - - 3 - - - -
WO 12 - - - 12 - - - -
QEO 37 3 29 2 71 31 31 8 4
UEO - 87 - = 87 - . ) .
Total 181 136 105 16 438 80 80 15 10

16




Ontology Layers in their IP query context

Analysis step Role Ontology
1. Clinical Question physician (NL)
2. Clinical Analysis Query (CAQ) clinical researcher OO0 (CAO), DCO
3. Data Set Query (DSQ) per CDR data manager DDO
4. Conversion of DDO to DCO data manager DDO/DCO
(define N3 mapping rules)
5. Apply N3 rules on data sets data miner DCO, OO
6. Result in CAQ CONSTRUCT data miner 00, DCO
7. NL Answer clinical researcher (NL or CNL)

L X X J
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Two parallel data-to-instance conversion approaches

« Local/unformal to global/formal data conversion
* Two parallel bottom up formalization approaches

* Formalization approach chosen depending on CIS
datatype

— Rule-driven Formalization

* For Freetext Data, we exploit only

manually generated DTB to DDO (D2R) implies creation of

and local2global DDO to DCO mapping rules «zzz  DDO2DCO mappings
at development time

— Terminology-driven Formalization

« For Terminologies/codes (e.g. ATC, ICD-10, NewT), we also use a
chain of SKOS Terminology mappings, €.g.
B implies creation of
(CD10 to SNOMEDCT «‘z202m DCO2SNOMEDCT mappings
— SNOMEDCT to DCO at development time

18

o000
( dek



Conclusion about DebugIT ontologies...

... after presentation of
Rare diseases ontology

19



* Ontology in OrphaOnto

20



 Rare diseases .?Orphan drugs?

Expert Diagnostic
centres : tests

Languages : Francais | English |Espafiol | Deutsch|Italiano | Portugués

Research and Patient
: trials organlsatlons

SIMPLE SEARCH

‘Search a disease
= Alphabetical list of rare diseases

“ 0K

< > Orphan drugs

> Diagnostic tests

OTHER SEARCH OPTION(S)

> Patient organisations

> Research and trials > Expert centres

> Directory of resources

RARE DISEASES

> |Information about a disease

> Alphabetical list

> Search by clinical sign

> Search by gene

> Emergency guidelines

> Encyclopaedia for patients

> Encyclopaedia for professionals
> Classifications

> About Rare Diseases

> Prevalence of Rare Diseases

RESOURCES DIRECTORY

> Expert centres

> Diagnostic tests

> Research projects

> Registries / databases
> Professionals

> Patient organisations
> Reaqister vour antivity

There is no disease so 'adle
that it does not deserve attention

Rare diseases are rare, but

rare disease patients are NUMEro

About Orphanet | Quality charter

Register your activity

. Directory of : . _Other.
resources : information
ORPHANET DATA
Diseases . 5954
Expert centres : 4942
Laboratories : 5424
Professionals : 15019
Dally visitors : 12810

Languages : Francais | English | Espaiol | Deutsch | Italiano | Portugués

Services for professionals Services for patients
= Encyclopaedia for professionals = Information about a disease
= Search by clinical sign = Encyclopaedia for patients
= Emergency guidelines = Patient organisations
= Register your activity = Expert centres
= Orphanet Journal of Rare = Contact other patients / families
Diseases [/] = Register your organisation

Plan national maladies rares
frangais 2011-2014 (pdf) []

Clinical Utility Gene Cards now
available on Orphanet

Meosss Meonbhmnat Dacack

http://www.orpha.net
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| Review articles Practical genetics Guidelines i Abstracts

| | |

Prevalence

Age of onset ) Epidemiological data .' Encyclopaedia
Age of death

Aetiology

: Rare =
Classifications '—‘ Diseases ICD-10 code

. nomenclature

Clinical signs
OMIM number

Orphan designations PubMed query

Orphan drugs MeSH descriptors

/[

| I I D S—
HGNC UniProt KB oMM I_ Genatlas ~ UMLS terminologies

| Directory of services

I
N I

Specialised [ Medical f Patient i Research
clinics _ laboratories organisations /% and trials




Rare metabolic disease
Metabolic disease involving complex molecules
Peroxisomal disease
Adrenoleukodystrophy, X-linked
Adrenoleukodystrophy, X-inked, cerebral form

Adrenomyeloneuropathy

Rare neurologic cisease

e —— oy Neurometabolic disease
'-;--- l— '_ “'_1_' = ol I Adrenoleukodystrophy, X-linked
i R e B B e Adrenoleukodystrophy, X-linked, cerebral form
e ‘ Adrenamyeloneuropathy
Mrmaw i A-u.usql R m m dm
Rare epiepsy
Jpw o livs sam s mamaasle b e mlk de wm mlﬁw
Peroxisomal disease
Adrenoleukodystrophy, X-linked

Ty e 1 e e B Adrencleukodystrophy, X-Enked, cerebral form
Jpm il s s unm A mnwy

Rare neurclogic disease

Adrenoleukodystrophy, X-linked, cerebral form
Adrenomyeloneuropatiry

Lol [P -:&.«\H
aTT

ks (motmme Cphmimp © v Dap b I LRl T ema i .y
e ]iw avy
Ve v “mme s fg e et b e

Rare endocrine disease
Rare adrenal disease
Primary adrenal insulficiency
Chronic primary adrenal nsufficiency
Gentic chronic primary acrenal insufficiency
Adrenoleukodystrophy, X-linked
Advencieukodystrophy, X-linked, cerebral form

el onsred s omses X seey R
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Current RD database Content

Prevalence rank

Age of onset

Age of death

il

Orphanet
classification

Orpha
nomenclature

Inheritance

OMIM HUGO

Genes OMIM

3

Genatlas UniProt

ICD10

Abstracts

11
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Need for improvement of RD database (1)

* |dentifying relationships between entries in a
classification
— « IsA»
— « IsCauseOf »

— « Has(very frequently/frequently/

occasionnally)CinicalSign »

— « IsAPredisposingGeneFor »

25



Need for improvement of RD database (2)

* Head of
Grou p Of classification =

System disorder

phenOmaS * Group of diseases

« Disorder » * Clinical criterion

Disease, syndrome,

level condition,anomaly...
» etiological
SUbtypeS » clinical

— To better represent the continuum of phenomas
— To better represent the relationships between phenomas and genes-to-disorders

(e ei0e®
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Need for improvement of workflow

UPDATES (major) + production Consultation

_—

- LN v

Inconsistency
Prod [

Inconsistency

$ISEBIIET detection

EXTRACT
3¢ ; (plator)
TRANSFORM / ==l
EDIT(Excel)

-
-

Conflicts ] 53_;
— artial view ]

Excel is unappropriate for both knowledge vizualisation and edition
Conflicts caused by knowledge pieces spread in few files
Knowledge Model = DB schema
a posteriori validation procedure

27




Objectives of OrphaOnto Project

Moving to an Orphanet ontology in a two steps process

* Ontological view of the current RD database in order to:

improve annotations
allow quality control (i.e. detection of inconsistencies)

achieve generalization of « IsA » relationships across the
classification, if possible

adopt Protégé as an edition tool for RD database update

« Build and edit the Orphanet ontology

besides the relational database but connected to it
the ontology will feed the database,

— will be freely available,
— and will allow serving new needs

28




Future workflow

First step of the project ( Current achitecture
N
v =
— orphanet
Website
- - - DB —>
(Talend) - (Sybase) Web services

f

global view ]
Talend R SRR L ETERLTELTY
Triple Store -
(OpenRDF) _ ! Semantic P W : b T ~_/
d R p-: production S e RIS > .’
: : ervices : Semantic
<€ e Web
? edition / validation e 5
(protege) business L P — » data |
rules <€ 3transformation ; export
€ rules

a priori validation

Tools dedicated to knowledge vizualisation and edition
Knowledge model = OWL graph

L X X J
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Orphanet: a Classifications System

* Orphanet is a classification system
« 32 classifications of rare diseases

 Semantic representation of classifications

— Turning hierarchical relationships into subsumption
relationships seems inapropriate (inheritance
issues)

— Approach 1 : coloured graph

A classification (links between diseases) is a set of “hierarchical
relationships” between its elements. Then browsing diseases in a specific
classification is browsing the diseases graph using ONLY one relationship

— Approach 2 : Rule-based hierarchy generation from
a core ontology

30




Ongoing Core-ontology

« Multidisciplinary approach to define the core-
ontology of rare diseases (aka the meta-model of
the domain)

— Expert of rare diseases (MD and researchers)
— Computer engineers
— Knowledge engineers

* Must comply with :
— Expert representation of the domain
— Appropriate rules expression support
— Description logic

31



Ontological commitment :
Automated classification generation

S a
===: hasUsage s==== ‘mp

T
hasUsage nasmp\
expert
A\Pﬂzm O
partOt
l CLASSIFICATION ' panct
General principles in automated
classification generation
32
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The tools : Talend and Protéege
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lend ? : s
Talend ?
> Preferred Term : | VATER association ]
v
= . - hydrocéphale : ' & o erédité il Language :
omes’ . eyclopsdic | 31 Part U VACTERL ont té décrites chez
mosaique, syndrome d" defihhioo des apparentes d 32430e ()
» ®'Anomalies congénitales
» ‘congénitale des membres” ard Ona aussi ; i &=
» ®'surdité génétique syndromique'
N du développement du rein et des Label - | (Getlabel fromur_)
 ®Malformation de 'esophage’ S e p—
R h @' Malform: i New synonym | e
B
esearc e
©Duplication tubulaire de loesopl ynon!
® 'Diverticule congénital de I'oesopha
©'Atrésie de |'oesophage’
» ®'Malformation syndromique de I'esopl
» ®Malformation intestinale’ s ponpineaiers
. tal o [OTATVTEO[ & [ XE T [#]
> du syst iy Inferred model |
: s
» de I' eil"
v équence ou association'
» ®Brides am: ues, maladie des'
.
TRANSFORM : ;
: ,
:
Talend : i
» du
: e
ED'T'ON + ©'Syndrome familial avec prédisposi
owL owL =
V4 e —————————
Protégé )

Ny ~
- N talen
la]s@]ao-la|@sn 2] B 5 Do Work.|
T neerenin 32 W] G110 5 =8 ?‘ Source du lien Cible du lien
[ — s nozs Emmas 2 Liste des schémas | Arbre XML Colon._saciée Valeur par défaut
B3+ o P ]  rdtRoF
Fames s -dscppemen iy soonei s e e o = - —
i rovs mog3s 831 rows 00380 201z o moass i xmins:rdf - hitp:/ w3, 0rg/1999/02/22-rdf-syntax-ns#
Qe Bt h s type_FR xmins:skos - hitp:/ /www.w3.0rg/2004/02/skos core#
Buorohane 2 .01 e e e e xmins:orpha - http:/ /www.orphanet.org/rdfns#
| s nieieg i+ xmins:owl - hitp:/ /wanew3.org/2002/07 owl#
> I modies soL N 2012 rows In 1,215, xmins:rdfs - http:/ /www.w3.0rg/2000/01/rdf-schema#
T o comctans P—amme— xmins:DOE - hutp://cwi.nl/~troncy/DOE
> Wlarsane oot noles dscppuen s e s ¥ owkClass Elément groupe
B oo ; Gl i -
8 e il L)) v DOEprefLabel libelle_FR  Elément boucle
B i T @xmtiang - ]
H o sotpenen st 101 V| Bt s i (B commrmio [ eompomn [ st o (G #wre] Thmena] =0 ( v DOEdefiniton resume_FR
? B e oo ;‘—.Wm ey N ) @xmiiang - fr
B E o Remsouee orpha:numeroOrphanet id_orpha
E et o T Averussements 0 elements) ) v owl:AnnotationProperty
» 6 nomaies deveappermentresumes < 0.1 T nfos 0 atements) (@rdfabout - htp:/fcwi.nl/~troncy/ DOE#prefLabel
B oot debppement ek 01 ) [areur de s ¥ owlAnnotationProperty
» @ cmoomncs v o NS e e e T BB e e @rdf-about - http://cwi.nl/~troncy/DOE#definition
“ STl A JE W " 6] B ¥ owlAnnotationProperty
e et e S 8 | g @rdfabout - hitp://cwinl/~troncy/DOEaltLabel
> AdvancedF IO | “ ¥ owl:AnnotationProperty
: :::::‘;z::::: :::::u:iﬁ:::x:ﬁi’:‘:;:"ﬂ | g (@rdf:about - http:/ /www.orphanet.org/rdfns#numeroOrphanet
[ iyt ———— |
Y i  +
e i =
|
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El Q‘ [@ OntoOrphanet (http:/ /www.orphanet.org/OntoOrphanet.owl) u ‘ 8 (Q b
[ Active Ontology ~ Entities | Object . Data Properti dividuals = OWLViz DL Query ~OntoGraf = Cloud = OWLdoc | y
,_M Class hierarchy (inferred) | ial class hierarchy | " ions | Usage |ArchontelL Class Vi j,\
Class hierarchy: 'Crouzon disease’ DEEE Archonte Lexicalisation Class Vie: rouzon disease' NEEE
- '|Rare ca.lrdiac disease’ . , F Preferred Term :  Crouzon disease \
» ©'Rare circulatory system disease
Rare craniofacial anomaly' n - - - - - - n .
N .y " Crouzon disease is characterized by ¢ y and facial hypopl The estimated prevalence in the general population of Language :
ve Ra,re deve,lo"memal defect during embry.ogeneﬂs 5::%%:?::?" Europe is 1 in 50,000. The cranlosynostosls is vanable but many sutures are usually involved. The facial dvsmorphology is
..Bra"d“al arch or oral-acral sy“dro!“e' ) characterised by hyper ic maxilla and mandibular i The sy is and is
.'Cen(ral nervous sys(en! malformation usually either not visible or only slightly visible at birth. It usually manifests by the age of 2 years and becomes progressively more
'Ch"o"‘o_so"‘a| anomaly' .. severe. However, precocious and congenital forms have been reported in which hypoplasia of the upper maxilla is pronounced and
° Congen}lal Igeart malformat'lon leads to respiratory difficulties, and the iais severe Iting in palp occlusion. These forms may represent a
©'Congenital limb malformation' separate clinical entity. Hydrocephaly and involvement of the cerebellar tonslls are also frequently observed in Crouzon disease and
@'Cranial malformation' may pose therapeutic problems. The disease is i an manner and ions in the fibroblast
©Acalvaria growth factor receptor gene (<i>FGFR2</i>) have been |dem|f|ed in 60% of the patlems tested. A distinct form of Crouzon disease
©'Cleidocranial dysplasia' associated with acanthosis nigricans (a skin disorder characterized by pi lies) has p d and is caused by
©'Cloverleaf skull - asphyxlatmg (horaﬂ: dysplasm a specific mutation (ala391 to glu) in the transmembrane domain of another protein from the same family, FGFR3 (crouzon syndrome
'‘Cloverleaf skull - [ - acanthosls mgntans see this term). Two thirds of patients with Crouzon disease have intracranial hypertension, which may lead
©'Cranioacrofacial syndrome to blind Interventions should be consi atdi is to prevent ophthalmological or cerebral complications. The surgical
" approach adopted needs to take into account the cranio-facial sy is and hypertelori and should be adapted to each patient.
o Cran!adlaphyseal dysplasia’ *Authors: Drs E. Lajeunie and D. Renier (March 2006)*. @
ly'
Label : | (Getlabel from tr...
v @Craniosynostosis
» @'Isolated craniosynostosis'
v ©'Syndromic craniosy is' New synonym : | (_add synonym )
© Acrocephalopolydactyly -
» ®Acrocephalosyndactyly Crouzon craniofacial dysostosis

©'Antley-Bixler syndrome' Synonym List :

© Aurocephalosyndactyly

©'Baller-Gerold syndrome'

'C syndrome'
'Capra-DeMarco syndrome'

©'Cardiocranial syndrome, Pfeiffer type'

©'Carpenter syndrome'
Cloverleaf skull - asphyxmlng thoracu: dyspla<

.‘Cloverleaf skuII -

| dysplasia'
B m q '

.'r Zanal lies - porok

.'Cramosynostosw - ca(aract' Equivalent classes )

X - hism - brachydact
Cramosynostosls flbular aplasna

.'Cramosynos(osls ntracranial calcifications' Superciasses @)

e'c - hypertensive /@ 'Craniostenosis associated with a strabi y 000
‘Craniosynostosis, Boston type' |@'Syndromic c y is' 000
'‘Craniosynostosis, Herrmann-Opitz type'

©'Craniotelencephalic dysplasia'

Inherited anonymous classes
©'Crouzon syndrome - acanthosis nigricans'
' — d ! Members
<7 E
v
To use the click R >Start R ™ Show Inferences




|¢|Q\ [@Ontoorphanet (http:/ /www.orphanet.org/OntoOrphanet.owl) ﬁ ‘ 8 Q \‘
[ Active Ontol . Entities  Classes  Object Properties ~ Data Properties ' OWLViz = DL Query | Cloud OWLdoc |
Class hierarchy: 'Crouzon disease' DEEE |l OntoGraf:

% e 3]

©'Genetic cranial malformation’ T
©'Genetic dementia'

©'Genetic dermis disorder'

©'Genetic dermis elastic tissue disorder'
©'Genetic developmental defect of the eye'
©'Genetic digestive tract malformation'
©'Genetic disorder of sex devel
©'Genetic dyslipidemia’

©'Genetic endocrine growth disease'
©'Genetic epidermal appendage anomaly'
©'Genetic epidermal disease'

©'Genetic erythrokeratoderma'

©'Genetic external or internal genital malformatio
©'Genetic eye tumor'

©'Genetic gastro-esophageal disease'

©'Genetic glomerular disease'

©'Genetic gynecological tumor'

©'Genetic hair anomaly'

©'Genetic head and neck malformation'

©'Genetic hyperparathyroidism'

©'Genetic hyperpigmentation of the skin'
©'Genetic hypertension'

©'Genetic hypoparathyroidism'

©'Genetic hypopigmentation of the skin'
©'Genetic ichthyosis'

©'Genetic immune deficiency with skin involvemel
©'Genetic intestinal disease'

©'Genetic lens and zonula anomaly'

©'Genetic malformation syndrome affecting bones
©'Genetic malformation syndrome with odontal ar
©'Genetic malformation syndrome with short stati
©'Genetic malformative disorder of sex developme¢
©'Genetic mixed dermis disorder'

©'Genetic multiple c ital lies/d!

Yy P

of endocrir

©'Genetic nail anomaly'
©'Genetic hthal gical di g
» ©'Abnormal eye movements'

C, i i "

©'Myopathy with eye involvement'
©'Nervous system anomaly with eye involveme
©'Oculomotor apraxia or related oculomotor di
'Oculomotor palsy'
©'Rare strabismus and restriction syndrome'
©'Essential strabismus'
v ©'Syndrome with a symptomatic strabismus'
©'Cat-eye syndrome'
©'Congenital fibrosis of extraocular musc
©'Cornelia de Lange syndrome'
v @'Craniostenosis associated with a strabi:

[ ] AEn sindrome'

4vvvy

S EIPAEIFETHEY RN ES

T

type filter text
¥ — frequentSignOf(Subclass some)
™ geneOf(Subclass some)
a— has individual
E— has subclass

[*@ Craniostenosis
associated with...

a— occasionalSignOf(Subclass some)

growth factor ...

¥ — veryFrequentSignOf(Subclass some)

To use the

click R >Start R

) Show Inferences
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BN g

m Sesame OpenRDF / quality control

Sesame

SPARQL QUERIES (N3)

Audit of data 0  maladie(s) sans libellé

1 mode de transmission non lié a une maladie

Annotations monitoring
Quality control procedures
(Rule-based procedures)

owl :Class 11 077 owl :Restriction
owl :ObjectPropert 10 orpha :occasionalSienOf 10 530

total fr en de es it pt




Summary

- Use of data management environment talen
— ETL procedures with Talend B ol
— OWL file generated from a relational database ‘b

— relational database updates

Use of ontology editor

— Protege : knowledge modelling
— Editorial work supported by home-made plug-in

Quality control procedures

Classifications generation
— Sesame : triple store / SPARQL queries
— Consistency checking / EULER
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Annotations

* Property and annotations in OWL
— ObjectProperty : inheritance
— Annotations : no inheritance

« Annotation is an appropriate choice for:
— Disease name (“Label”) and synonyms (“altLabel”)
— External references (ICD-10 ref, MIM number...)
— Epidemiological data
— Disease definition / abstract
— Classification belonging

38




Conclusion about the 2 ontologies (l/ll)

* Ontologies used in production mode
— DebugIT

Data integration across 6 languages over 7 EU Hospitals
* Practical SPARQL query building

« Result aggregation/integration in DCO
— Enables secondary data usage over SemanticWeb

— OrphaOnto

The workflow is not modified but the ontology is regularly updated
and available on bioportal:

http://http://bioportal.bioontology.org/ontologies/1586

« Ontology engineering & evaluation
- DebugIT

« DL-reasoning helps ontology engineering & evaluation
—  OrphaOnto

«  Quality control procedure by SPARQL request in a triplestore
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Conclusion about the 2 ontologies (1l/1l)

* Model Complexity and usage
— DebuglIT

« DDO-based data set queries and layered rule mappings
from mediation to integration layer are complex

... but approach scales over increasing number of new
participants (!)
— OrphaOnto

 OntoOrpha is in fact a meta model from which we can
produce different classifications for practitioners (genetic
diseases, neurologic diseases, cardiologic diseases, ...)
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Next steps about the 2 ontologies

*  DebuglT

— Implement ontology release checker

« Validate ontologies on term redundancies, required metadata,
naming conventions, ...

— Generate simpler DCO subset
« Based on checked available bindings

* OrphaOnto

— Implement validation process in ETL program
* Insure coherence of information stored in Orphanet DB

— Work about signs in collaboration with HPO

— Validate the generation model and the query against the old
classifications (in the case of genetic disease classification, it's
OK)
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Thank you for your attention
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