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Better knowledgeof RD

New therapies

Improvementof patientsƭƛŦŜΩǎquality

Researchenhancement

INTERNATIONAL DATA SHARING



INTEROPERABILITY

άCapabilityof two or more
systemsor componentsto
exchangeinformation and
to use the exchanged
informationέ
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ONTOLOGIES?



üONTOLOGY

× An ontology describesthe conceptsin some knowledge
domain, some of their properties and how the concepts
relate to eachother.

× Each concept (theoretical item) is represented by one
unique reference (URI, real item), which is computer-
readable. The references are associated to human-
readableterms, definitions and synonyms.



Å HUMAN READABLE

Å COMPUTER READABLE

Protein HDAC1interacts with  gene Parvb
or

La proteínaHDAC1interaccionacon el gen Parvb
or

(different synonyms, languages, etc)

http://purl.uniprot.org/uniprot/Q13547
http://conceptwiki.org/index.php/Concept:e6559...

http://bio2rdf.org/geneid:29780

UNIQUE 
REFERENCES ¡¡

MULTIPLE 
POSSIBILITIES¡¡
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CLASSIFICATION OF BIOMEDICAL ONTOLOGIES USEFUL IN THE RD FIELD



CLASSIFICATION OF BIOMEDICAL ONTOLOGIES USEFUL IN THE RD FIELD

Å PHENOTYPE

Å CLINIC 

Å CLASSIFICATIONS AND NOMENCLATURES 

Å DISORDER/DISEASE-SPECIFIC ONTOLOGIES 

Å ANATOMY 

Å PATIENTS-RELATED DATA 

Å PHARMACY

Å EPIDEMIOLOGY

Å HEALTH INDICATORS 

Å OTHER



üHuman Phenotype Ontology (HPO): The HPO contains more
than 10,000 terms and provides a structured and controlled
vocabularyfor the phenotypic features encounteredin human
hereditary and other diseases. The HPO itself does not
describeindividual diseaseentities but, rather, the phenotypic
abnormalitiesassociatedwith them.

üOrphanet Ontology (ORDO): The ORDOis an ontology of rare
diseaseswhose content attempts disorders, subtypes, clinical
signsand genes. It also includesepidemiologydata related to
rare diseasesin Europe.

ü In practical terms, HPOand ORDOcover different aspectsand
their useis perfectly complementary.

PHENOTYPE ONTOLOGIES USEFUL IN THE RD FIELD



Å Woman,49 yearsold (ageat diagnosis).

Å Diagnosis: SpinocerebellarAtaxia Type 3
(SCA3), also known as Machado-Joseph
Disease.

Å Patient case registered in the Spanish
National RareDiseasesRegistry.

ATAXIA_USE_CASE_ISCIII

EXAMPLE 1



Å Personal Information

Å Family History

Å Diagnosis-related Issues

Å Phenotypic Traits

Å Genetic Data

ATAXIA & FAMILIAL SPASTIC PARAPARESIS PATIENT REGISTRY 

EXAMPLE 1



PHENOTYPIC TERMS (REGISTRY) HPO CODE PHENOTYPIC TERMS (HPO)

Cerebellar system affected HP:0001317 Abnormality of the cerebellum

Pyramidal system affected HP:0007256 Abnormality of pyramidal motor function

Brain stem affected HP:0002363 Abnormality of brainstem morphology

Sensory central system affected HP:0011730 Abnormality of central sensory function

Polyneuropathy HP:0001271 Polyneuropathy

Demyelinating polyneuropathy HP:0011402 Demyelinating sensory neuropathy

HP:0007220 Demyelinating motor neuropathy

Axonal polyneuropathy HP:0003390 Sensory axonal neuropathy

HP:0007002 Motor axonal neuropathy

Mixed polyneuropathy HP:0007327 Mixed demyelinating and axonal polyneuropathy

Second motor neuron signs HP:0002366 Abnormality of the lower motor neuron

Extrapyramidal system affected HP:0002071 Abnormality of extrapyramidal motor function

Visual system affected HP:0000504 Abnormality of vision

Hearing system affected HP:0000364 Hearing abnormality

Cognitive/Behavioural impairment HP:0100543 Cognitive impairment

HP:0000708 Behavioural abnormality

Epilepsia HP:0011097 Epileptic spasms

Walk HP:0002355 Difficulty walking

Autonomous walk Not found Not found

Use of walking stick Not found Not found

Use of wheelchair Not found Not found

Bedridden Not found Not found

Oculomotor signs HP:0006860 Abnormality of eye movements

Other signs (free text) - -

EXAMPLE 1



EXAMPLE 2

Fiveyearsold child (non diagnosedcase)with the following phenotype:

o Hypothyroidism

o Hyperpigmentation

o Intellectual disability

o Delayed speech and language development

o Delayed motor development

o Short stature

o Microcephaly

o Microretrognathia

o Trigonocephaly

o Macrotia

o Low IGF-1 blood levels

o Low Fe2+ blood levels
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SpainRDR: Issues regarding the use of  
onto logies in  regis t ry  data curat ion

HPO:0001000

HPO:0000953

HPO:0007400 HPO:0007440

HPO:0007574
HPO:0001034

HPO:0005605
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SpainRDR: Issues regarding the use of  
onto logies in  regis t ry  data curat ion

× Fiveyearsold child with the following phenotype:

V Hypothyroidism

V Intellectual disability

V Delayed speech and language development

V Delayed motor development

V Short stature

V Hyperpigmentation

V Microcephaly

V Microretrognathia

V Trigonocephaly

V Macrotia

V Low IGF-1 blood levels

V Low Fe2+ blood levels

Temporal evolution 

of a phenotype 

(limiting factor)

EXAMPLE 1

Ã Limiting factors for the integration of phenotype ontologies into the RDregistries

architecture: Practicalexamplesextracted from a real caseof the IIERUndiagnosed

DiseaseProgram(IIER-UDP)

EXAMPLE 2

Accuracy in descriptions 

of phenotypic features 

(limiting factor)



UsefulResources



UndiagnosedCases ProgramςSpainUDP, 
IIER: Software to help to the diagnosis

OthersΧ


