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Background

Most current biomedical ontologies are characterized by

fragmentation and overlap

missing cross-ontology links

lack of clear and unambiguous formal definitions
purpose-specific architecture and design decisions

BioTop - Rationale

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

e To enforce formal descriptions of basic entities in
biology and medicine using description logics

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

BioTop - Characteristics

eDL expressivity:

¢339 classes

e 60 relation types

373 subclass axioms

e 80 equivalent class axioms

e 66 disjoint class axioms

e Sources, publications, discussion lists:
http://purl.org/biotop

Alighment and Mapping

eBasic Formal Ontology (BFO)

¢OBO Relation Ontology (RO)

eDOLCE Lite

eUMLS Semantic Network

*GENIA Ontology

eGene Ontology

eCell Ontology

eTaxdemo: mapping of sample biological taxonomy
eDebuglIT Core Ontology (DCO)

UMLS SN
Alighment

Semantic Types issues:

anISMijji-defined non- alignable categories

(“conceptual entity”): represented by
union, not mapped

enon-rigid categories:
(“pharmacologic substance”):
mapped to biotop expressions with
roles

every specific categories: required
BioTop extensions (“age group”)

Semantic Relations issues:
emost UMLS relations correspond to
processes (classes) in BioTop
ere-interpreted as associative
statements with domain / range (agent
/ participant) role restrictions
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Ontology
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Aszserted class hiersmhy‘ Inferred class hierar-:h]r\'lll

- @ biotop:state
& sn:Event = 'sn:Phenomenon or Process'
= @ biotop:process
- & biotop:actian
[+ & 'biotop:biological process'
'biotop:cananical process'
&+ @ 'bigtop:noncananical process'
g 'sn:Injury or Poisoning'
#- & 'sn:Human-caused Phenomenon or Process’
=& 'sn:Natural Phenomenon or Process’
- & 'sn:Biologic Function'
-2 'sn:Phenomenon or Process' = sn:Event
-1 @ sn Entity
- @'sn:Physical Object
& & 'sn:Anatomical Structure’
- & 'sn:Manufactured Object’
=& sn:Substance
m- & 'biatop:compound of callective material entities'
- @ 'biotop:homogenous cohesive callection'
=& sn:Chemical

| »

ml...J151

[+ & 'biotop:amount of substance
& @ 'biotop:molecular entity’
- @'sn:Chemical Viewed Structurally’
= @'sn:Chemical Viewed Functianally'
28 ®'sn:Pharmacologic Substance
e 'sn:Biomedical or Dental Material'
#- & 'sn:Biologically Active Substance'
= 'sn:indicator, Reagent, or Diagnostic Aid'
i 'sn:Hazardous or Poisonous Substance'
----- sn:Food

-8 'sn: Conceptual Entity
B & sniassaciated _with

Boot
Strep

Technologics

Class Annotations "Ill Class Usage “'Ill

Annotations

snRecardType
IIST‘\rﬂI

kreeMumber

"Ald411.1"

commenk

"& substance used in the treatment or
prevention of pathologic disarders. This
includes substances that occur naturally in the
body and are administered
therapeutically."&en

Equivalent classes

('biotop:amount of substance’

or biotop:atom

or '‘biotop:molecular entity") and
'biotop:bearer of' some 'biotop:drug
role'

Superclasses

'sn:Chemical Viewed Functionally'

Inferred anonymous superclasses

'biotop:compound of collective
material entities'

or 'biotop:molecular entity'

or 'biotop:homogenous cohesive

1]

Srmes s wmneiase | Giass usays |

£~ & sn:affects = blotop affacting
biotop:complicating £ sn:complicates
biotop:disrupting = sn:disrupts
biotop:indicating = sn:indicates
biotop:interacting = sn:interacts
'biotop:managing care'S sn:manages
'biotop:prevention action'= sn:prevents
biotop:treating = sn:treats
@sn: |nt-°ra ts_with
2 ® 'sn:interacts with with domain Organism and range Organism|
: 'sn:interacts_with with domain Group and range Group'
'sn:interacts_with with domain Chemical and range Chemical'
sn:disrupts = biotop:disrupting
FH- S sn:prevents = 'biotop:prevention action'
H#- & sn:eomplicates = biotop:complicating
- @ 'sn:affects with domain Cell Component and range FPhysiclogic Function'
'sn:affects with domain Gene ar Gename and range Physiclogic Function'
'sn:affects with domain Biologic Function and range Crganism’
'sn:affects with damain Physiologic Function and range Organism Attribute’
'sn:affects with domain Mental Pracess and range Behaviar'
'sn:affects with domain Mental ar Behaviaral Dysfunction and range Behaviar'
'sn:affects with domain Behaviar and range Mental Process'
'sn:affects with domain Behaviar and range Behaviar'
'sn:affects with damain Health Care Activity and range Biologic Function'

o8 @ BB B

frm]
=

'sn:affects with domain Research Activity and range Mental Pracess'

'sn:affects with damain Regulation or Law and range Organizatian'

'sn:affects with domain Regulation ar Law and range Group'

'sn:affects with domain Chemical and range Natural Phenomenan or Process'
'sn:affects with domain Food and range Biologic Functian'

'sn:affects with damain Anatomical Abnarmality and range Organism'

'sn: affe|_ts with domain Anataml- al Abnnrmallty and range Physialagic Function'

'sn:affects with domain Diagnaostic Procedure and range Patient ar Disabled Group'
'sn:affects with domain Therapeutic ar Preventive Procedure and range Patient ar Dis

'sniaffects with domain Natural Phenamenan ar Pracess and range Natural Phenomer

Information Society

I

Annotations
label
"interacts_with with domain Organism and range Organism"@en

Equivalent classes

Superclasses
sninteracts_with
sn:hasDomain only sn:arganism
sn:hasRange only sn:Organism
‘biotop:arganism action'

Inferred anonymous superclasses

sn:affects

biotop:affecting

hiotop:process

and 'biotop:has agent' some ('biotop:immaterial nanphysical entity’
- or 'biotopimmaterial physical entity’
or 'hicton:material entity’

1

DOLCE Lite
Alignment

ISSUES.

equalities and quality region
eroles and functions
emasses / collections

= @ DOLCE-Lite: particular
£ @ DOLCE-Lite: abstract
- @ DOLCE-Lite: propaosition
& @ DOLCE-Lite:regian
- @DOLCE-Lite: abstract-region
- @DOLCE-Lite:physical-region
=@ DOLCE-Lite: space-region
----- '‘biotop:spatial region’
~ @ DOLCE-Lite: spatio-temparal-region
""" DOLCE-Lite:quale
=@ DOLCE-Lite: quality-space
#- @ 'biotop:quality region’
& @ DOLCE-Lite:temparal-region
----- DOLCE-Lite set
=& DOLCE-Lite, spatio-temparal-particular
- @ DOLCE-Lite:endurant
-~ @ DOLCE-Lite: arbitrary-sum

eDOLCE subdivisions of qualities and
quality regions
eDOLCE relations

E} »DOLCE-Lite:nan-physical-endurant

- @ DOLCE-Lite:non-physical-object

= @ DOLCE-Lite:physical-endurant
& @ 'biotop:immaterial physical entity’
-~ @ DOLCE-Lite: amount-of-matter
& @ DOLCE-Lite: feature
- @ DOLCE-Lite:physical-object

- @ DOLCE-Lite:perdurant

& @ DOLCE-Lite: quality

biotop:quality

biotop:function

biotop:role

b DOLCE-Lite: abstract-quality

(@ DOLCE-Lite: physical-guality

R

bfa:entity

BFO / RO Alighment °

ISSUES.

equality vs. quality region

estate vs. quality

esubdivisions of bfo:material_entity
esubdivisions of bfo:processual_entity

ebiotop: immaterial nonphysical o

entities

ecounts vs. collections

elack of formal bfo definitions and
linkage with RO

eexisting RO relations insufficient
(no relation for inherence) &

bfa:continuant
= bfo:dependent_caontinuant
f bfo.generically_dependent_cantinuant
= = bfo:specifically_dependent_continuant
= @ bfo:quality
- @ biotop:quality
- @ 'biotop:quality region’
. - @biotop:state
= @ bfocrealizable_entity
i @ bfo:disposition
- @ biotop:Disposition
= @ bfo:function
- - @ biotop:function
= @ bforrale
#- @ biotop:role
bfa:independent_continuant
'biotop:immaterial nonphysical entity'
'biotop:immaterial physical entity'
'‘biotop:material entity'
= bfo:material_entity
-~ @bfofiat_object_part
- @ bfo object
- @ bfoobject_aggregate
- @ pfo:object_boundary
- @ pfa:site

- @ bfo:spatial_region

= bfoioccurrent
-~ & 'biotop:temporal entity'

- @ bfopracessual_entity

¥ © biotop:process
- @pfofiat_process_part
- @ bforprocess

i+ @ 'hiotop:immaterial nonphysical entity’
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