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The need for semantic standardization in the Life Sciences
has been addressed by a dynamic evolution of domain
ontologies (e.g. OBO, SNOMED CT), which tend to adhere to :

foundational principles of ontology design.
Current biomedical ontologies are characterized by

e large fragmentation and overlap
e missing cross-ontology links
e lack of clear and unambiguous formal
definitions of basic terms
e purpose-specific architecture and design decisions

BioTop - Rationale

e To consolidate and integrate domain ontologies
bridging the gap to a common upper level ontology

e To enforce unambiguous logic-based descriptions
of basic entities of biology and medicine using a
standardized description language

e To maintain neutrality with regard to granularity
and observer-biased views

BioTop - Characteristics

257 classes

42 relation types

193 logical restriction on classes.

57 sufficient criteria for full class definitions

OWL-DL as representation language
BFO as upper ontology
OBO RO relations

Example of a formal class definition
(biotop:Tissue): o)

v bictop: CompoundOfCallectivetaterialEntities i's
v bictop: PortionOfHeterogenousLiguid
hiotop: BodyLiguid
v bictop: PortionOfHeterogenousSalid
hiotop: Tizsue
v hiotop: MonotolecularErtity

bictop: AminoAcidhonomer
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hiotop: PortionCOfHeterogenousSolidd

(hiotop: detivesFrom some biotop: MulticellularOrganism) or (hiotop: properPartOf some bictop: MulticellularOrganism)
hictop:hasComponentPart some (bictop: hasGranularPart some biotop: EntireMolecularEntity)

hiotop: hasComponentPart some (bictop:hasGranularPart some bictop: Cell)

bictop: BioMolecularSequence ] hiotop: hasComponentPart onby hictop: CollectivetdaterialEntity

hictop:hasComponertPart some biotop: CollectiveMaterialEntity
hictop:hazinherence some biotop:PhysicalMass

bictop:BiokMolecularSequencestructure
hictop: Biomolecule

> bictop: Carbohydrate hictop:hazinherence some biotop: Physicalvolume

D

&
=
snap:Continuant )<l biotop:SpatialRegion )<}
Y, <
— e w ———
snap:TwoDimensionalRegion

snap:Quality

&
snap:Function

%

biotop:PhysicalMass
biotop:AgeQuality
biotop:PhysicalState

biotop:EmbryonicQuality

biotop:PhysicalForce biotop:AdultQuality

biotop:DevelopmentalQuality <l biotop:JuvenileQuality

biotop:PhysicalVolume biotop:CanonicalCondition
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biotop:Canonicity )<} biotop:NoncanonicalCondition
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biotop:KingdomBacteriaQuality <l

biotop:KingdomChromistaQuality

biotop:KingdomProtozoaQuality
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biotop:TaxonQuality <7
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biotop:KingdomArchaeaQuality
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biotop:KingdomPlantaeQuality

biotop:KingdomFungiQuality <7
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biotop:KingdomAnimaliaQuality <l

biotop:KingdomVirusesQuality
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biotop:CanonicalState

biotop:Dysfunction

biotop:BiologicalFunction
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snap:Disposition
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snap:DependentContinuant <7 snap:GenericallyDependentContinuant

biotop:RegulationOrLaw

.biotop:Measure
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biotop:IntellectualProduct =}

biotop:Language
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biotop:CategorizationSystem
biotop:BioMolecularSequencelnformation »

biotop:Plan

snap:ObjectAggregate
biotop:Mind
snap:ObjectBoundary <—
biotop:InformationEntity &
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biotop:LegalEntity

biotop:ImmaterialNonphysicalEntity
biotop:ImmaterialThreeDimensionalPhysicalEntity <l
biotop:lmmaterialPhysicalEntity N
‘;’1

\

Hi

biotop:DigitalEntity

biotop:Organization

biotop:BiologicalSpace
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biotop:PhysicalBoundary )<1 biotop:BiologicalBoundary

biotop:MoleculeComplex
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snap:FiatObjectPart

biotop:StructuredNonbiologicalEntity
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biotop:StructuredBiologicalEntity <l
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biotop:Neutron
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biotop:PolyMolecularCompositeEntity _
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biotop:Electron

biotop:SubatomicParticle
biotop:Atom
biotop:CompoundOfCollectiveMaterialEntities <l
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biotop:Proton
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biotop:PortionOfHeterogenousLiquid <7

biotop:PortionOfHeterogenousSolid <1

biotop:HeterocyclicBase

biotop:OligoOrPolymer
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biotop:Lipid <!
biotop:AminoAcidMonomer

biotop:Phosphate
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biotop:Biomolecule

biotop:Nucleoside

biotop:Nucleotide

biotop:FattyAcid

biotop:BioMolecularSequenceStructure

biotop:EntireMolecularEntity
biotop:CollectiveMaterialEntity <7

snap:OneDimensionalRegion

biotop:Carbohydrate )<l
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biotop:OrganicMolecularEntity

snap:ZeroDimensionalRegion

biotop:Monomer

snap:SpatialRegion <<
biotop:InorganicMolecularEntity <l
snap:ThreeDimensionalRegion

biotop:PortionOfHomogenousMatter
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biotop:PluralityOfOrganisms )<

span:Spatiotemporallnterval
span:Spatiotemporallnstant

span:ScatteredSpatiotemporalRegion

4 A4
span:SpatiotemporalRegion )<l span:ConnectedSpatiotemporalRegion <1
—
<

span:Temporallnterval
span:Temporallnstant

&
biotop:BiologicalAction
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biotop:TemporalEntity )<
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biotop:Disposition

biotop:ResearchRole
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biotop:OccupationalRole )<
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biotop:SpatialReferenceRole
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biotop:BiologicalSystemRole 2

biotop:AminoAcidSequencelnformation biotop:Genome

biotop:NucleotideSequencelnformation <l biotop:Genelnformation
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biotop:Alga

biotop:ProteinComplex

biotop:Chromosome
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biotop:Virus

biotop:MulticellularOrganism
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biotop:Organ

biotop:OrganismPart )< biotop:BodySystem
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biotop:CellularComponent << biotop:Cytoplasm
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biotop:EmbryonicStructure biotop:CellMembrane

biotop:CellNucleus

biotop:EukaryoticCell

biotop:Cell ;-

biotop:BodyLiquid

biotop:Leukocyte )<l
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biotop:CelllnVivo

biotop:ModifiedCell

biotop:AnimalCell

biotop:ProteinSubunit

biotop:RNA

biotop:ChainOfNucleotideMonomers
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biotop:Gene

biotop:GeneRegion

biotop:BacterialColony
biotop:ArthropodPopulation
biotop:HumanPopulation

biotop:PlantPopulation

" biotop:PrimatePopulation

biotop:ChainOfCarbohydrateMonomers \“ biotop:EukaryotePopulation
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biotop:AnimalPopulation
biotop:VertebratePopulation
biotop:BakersYeastPopulation
biotop:GreatApePopulation
biotop:CandidaAlbicansPopulation
biotop:MammalPopulation
biotop:YeastPopulation
biotop:ProtistPopulation
biotop:FungusPopulation
biotop:BacteriaPopulation
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biotop:ManagingCare
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biotop:OrganismInteraction

biotop:Affecting &g
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biotop:TissueProcess -
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span:ProcessBoundary
biotop;CanonicalProcessuaIEntity
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span:ProcessualEntity )<}
\‘\\ biotop:ProcessualEntity <<
span:ProcessAggregate
span:FiatProcessPart
biotop:NoncanonicalProcessualEntity 5

span:ProcessualContext

span:Process

biotop:Interacting )< biotop:Substancelnteraction
<

biotop:Treating X
biotop:Complicating
.biotop:Disrupting

biotop:Grouplnteraction

biotop:TreatingPerson

biotop:TreatingCondition

biotop:GrowingProcess )

biotop:NeoplasticProcess

Availability

http://purl.org/biotop:

biotop:CongenitalPathologicalCondition

biotop:ClassGammaProteobacteriaQuality <l biotop:OrderEnterobacterialesQuality <1

biotop:PathologicalCondition

e Sources
e Publications
e Discussion List

biotop:PhylumProteobacteriaQuality <l
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biotop:FamilyEnterobacteriaceaeQuality <l

biotop:GenusEscherichiaQuality biotop:SpeciesEscherichiaColiQuality

biotop:GenusCandidaQuality

biotop:SpeciesCandidaAlbicansQuality

haromycesC isiaeQuality

biotop:PhylumAscomycotaQuality <l

biotop:SubphylumSaccharomycotinaQuality <l biotop:ClassSaccharomycetesQuality <l

biotop:OrderDipteraQuality

biotop:PhylumChordataQuality <l biotop:SubphylumVertebrataQuality biotop:Cl

biotop:GenusHomoQuality

biotop:GenusDrosophilaQuality <

biotop:SpeciesHomoSapiensQuality
biotop:SpeciesDrosophilaMelanogasterQuality

biotop:PhylumArthropodaQuality biotop:Classlr Quality

biotop:CongenitalPathologicalState

biotop:AcquiredPathologicalState
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biotop:PathoIogicalState <J
biotop:ProteinFunction

biotop:FoodRole I . -
Alignment and mapping
biotop:FindingRole

biotop:ExaminationResultRole

biotop:SignOrSymptomRole

Completed:

UMLS Semantic Network Mapping

GENIA Ontology mapping

GO: mapping of the three GO ontologies

CO: mapping of the cell ontology

Taxdemo: mapping of sample biological taxonomy

biotop:PreventiveRole

biotop:PoisonRole biotop:BiomedicalMaterialRole

biotop:TherapeuticRole )< biotop:DrugRole )<l
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biotop:AntibioticRole

biotop:CatalyticRole <7 biotop:EnzymeRole

biotop:IndicatorRole

biotop:ReagentRole

biotop:EducatorRole

biotop:PhysicianRole
biotop:NurseRole

biotop:HormoneRole
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biotop:SignallingRole )< biotop:NeuroreactiveRole
<l

biotop:ImmunologicRole biotop:ReceptorRole

Ongoing:
BioTop — DOLCE mapping (requires redesign of the BioTop

Quality branch)

biotop:VitaminRole

biotop:AnimalExcludingHuman

biotop:Insect
biotop:Bird
biotop:Reptile
A
biotop:Vertebrate <‘ biotop:Fish
biotop:Mammal 3
biotop:CandidaAlbicansCell

biotop:BakersYeastCell

biotop:FruitFly

biotop:Plant
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biotop:Arthropod

biotop:Protist
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biotop:Invertebrate
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biotop:AnimallncludingHuman )

biotop:Fungus
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biotop:GreatApe )—

biotop:Primate  )<J biotop:Human

biotop:UnicellularOrganism Py

biotop:YeastCell <<
biotop:RickettsiaCell

biotop:ArchaebacterialCell
biotop:ChlamydiaCell

biotop:BacterialCell <1 biotop:EscherichiaColiCell

Modularization

biotop:EmbryonicOrganism

biotop:JuvenileOrganism

BioTop supports the following modularization principles:

e as subdomain boundaries are fuzzy a limited degree of overlap must be
accounted for

e modules should be dimensioned in a way that they classify rapidly

e modules follow the same principles of upper-level arrangement

e bridging files link modules between themselves and with upper-level
ontologies

biotop:HumanLeukocyte

Bridging
mechanism

ChemTop
Upper Level

Ontology According to the modularization

principles the more detailed

%o TN biochemistry descriptions were
Domain separated into an optional add-on
called ChemTop.
% N Top Level
Ontology .
- ChemTop Integration of ChemTop and ChEBI
> planned.
Bridge Bridge Bridge

Domain
Ontology




