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M otwaton

e Sem antr data ntegraton B necessary for Ipd
research yetths B poorly achevabk due t© an
absence ofa sngk unifed, consstent, and
unversally accepted Ipd chssifraton system .

e Lpdnomenchture 5 hghly heterogeneous.
— Notsem antrally explriand very gapht dependent
— M any conficthg nom enchtures and m ulpk synonym s
— Lack ofunwversalsystem atc nom enchture
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O bgctwe

Fom alze and representlpd nom enchture &
chssifraton hermrchy n the W eb O ntobgy
Language(OW L-DL)

Provide Ipd defnibns thatare:

— Sem antrally explci
— Ihdependentofgmphraldescrptons
— Amenabk to nference and chssifraton based rasoning

Tom ake avaibbk:

— a system at and fom alzed OW L-DL defnibns of Ipds for
testhg appmoprateness ofexstng nom enchture t© lpd
stmictures.

— serwe as a rrusablk standar for Ipd researchers and the lpd

b LY A ... DE
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Lpds

e Lpds are defned by the presence of
finctobnalgmwups and other stmictural
descrptors
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Anal¥ss,rruse and extenson of
exstng ontobges.

e Complance

Entity

D Basxr Fom alO ntobgy

Small_Molecule -

Biomolecule |
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Anal¥ss,rruse and extenson of
exstng ontobges.

ChEBI

A1 s to prom ote the conectand consstentuse of
unam byuous bochem raltem nobgy thmughout
the mokcubhrdatabase n EBI

Notallrrhtonshp defmions fiom ChEBIar
rekvant

Lack ofform alconsstency
Cunentyy n a state of flix, fmalstate uncertan

Unsuilabk orre-use n the contextof lpd
ontobgy
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Analss,rruse and extenson of
exstng ontobges.

Chem icalOntology

O rgnally appled to faciltate pham acophore
search and sem antc com parson ofsm all
mokcuks

OW L verspn avaibbk snce 2007

W e re-use prin ark

C om pound

O mant Gmup

32 functonalgmup prm iie chsses ound
suiablk t© be r-used n Lpd O ntobgy
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Analss,ruse and extenson of
exsthg ontobges.

e I 1C om pound o Lpd
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0 ans G oup
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<— Omant Gmup
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Analss,rruse and extenson of
exstng ontobges.
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Anaklyss,rruse and extenspon ofexstng
ontobges.

R g System

Totalno.ofring system 87
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Anak¥yss, ruse and extenson of
exstng ontobges.

mcor pom.&)n Of Total No. of Classes 715

L]P ]D M AP S h."EIaIC‘hY Biological_Entity I No. of Lipid Classes 492 UPDATED!

Primitive Lipid Classes 107 UPDATED!

nto the upper On'tDbg'Y Defined Lipid Classes 268 UPDATED!
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Defnion oflpd chsses:DL
AXDm S

LC_Fatty Acyl is a Lipid
{(hasPart some Carboxylic_Acid_ derivative_Group)
and (hasPart some Acyl_Chain)) or (hasPart some Alkyl_Chain)

LC_Fatty acyl derivative

isalLC_Fatty Acyl
hasPart some alkyl_Chain
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N
LC_Fatty_acid > LC_Fatty_Acyl LC_Fatty_acyl_derivative
LC_Fatty_acid isa LC_Fatty_Acyl ' ; o= l'Y_ C'fl_
{hasPart some Carboxylic_Acid)
and (hasAcyl_Chain exactly 1)
LC_Mycolic_acid LC_Docosanoid LC_Fatty_alcohol
LC_Mycolic_acid is a LC_Docosanoid isa LC_Fatty_Acyl LC_Fatty alcohol is a
LC Fatty acid (hasPart some (hasPart some Carboxylic_Acid) and (hasPart LC_Fatty acyl derivative
Alpha-Hydroxy Acid Group) and some Alcohol) and (hasPart some Alkenyl_ (hasPart some Alcohol)
(hasMeromycolic_Chain exactly 1) Group) and (hasPart some Cyclopentenone) and (hasAlkyl_Chain exactly 1);
and {hasAcyl_Chain exactly 1); hasPart only {Alcohol or Alkyl_Chain);
hasPart only (Carboxylic_Acid or Alcohol or
Alkenyl Group or Cyclopentenone or
Acyl_Chain);
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Defnion oflpd chsses:DL

AXDm s

Aswe taveldown the hermarchy
e Specify m orre specir organt gmup chsses
e Specify cardnalty
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Defnion oflpd chsses:DL
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Fatty Acyl

e Fatty acyk are a dwverse Ipd group
synthesrzed by chan-ebngaton ofan
acety:C oA prm erw ith m abnyl
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D ocosanod

(hasPart some Alkenyl Group) and (hasPart some Cyclopentenone)
and (hasAcyl Chainexactly 1)

hasPart only (Carboxylic Acid or Alcohol or Alkenyl Group or
Cyclopentenone or Acyl_Chain)
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Fatty A ktohol

LC Fatty acyl derlvatlve
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LC General_Mathoxy_myc
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LC General mycalic zcid
<

LC_Mycolic_acid is a

LC_Fatty acid (hasPart some
Alpha-Hydroxy_Acid_Group) and
{hasMeromycolic_Chain exactly 1)

LC_General_alpha_mycolic_acid
isa LC_Mycolic_acid hasPart some
{Cyclopropane or Alkenyl_Group)

LC_Alpha_mycolic_acid iz a
LC_General_alpha_mycolic_acid
hasPart some Cyclopropane;
hasPart only {Alkenyl_Group or
Alpha-Hydroxy_Acid_Group

or Cyclopropane or
Garboxylic_Acid or
Meromycolic_Ghain);




New C lhsses ofM ycolr Acds
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Future W oxk
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The ok of Lpd O ntobgy
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Downbad

Avaibbk fortestng the approprateness ofexstng nom enchture to chssify Ipd
JditiRdiwaslipidprofiles.com/LipidOntology/LiPrO-02042009.owl

‘The Open Biomedical Ontologies

Ondologies e Participale

Lipid Ontology

Lipid research is increasingly integrated within systems level|
required before appropriate annotatien of chemical uncions LiP1d Ontology Bl subscribe

nomenclature classification explicitty using descnption logics Projects (1]  Reviews (0)  Ontology Widgsts
the super-classes restricted by génenc necessary conditions
membership requirements for Sub classes of ipsd according §

ONTOLOGY NAME: Lipid Ontology ~~ COMTACT(S): Christipher
Baker
: OMTOLOGY 1D: 1183 HOME PAGE:

namespace  LiPrOD

FORMAT: WL DOCUMEMTATION PAGE:
current actty  Actve
CATEGORIES: Chemical PUBLICATIONS PAGE:
contact  Christipher Baker

COMTACT EMAIL: bakerc@unb.ca

Wi format  LiPrQ.owl

Lipid research is increasingly integrated within systems level

;o biology such as lipidomics where lipid classification is required
hﬂl.'iﬂﬂ before appropriate annotation of chemical functions can be
applied. The ontology describes the LIPIDMAPS nomenclature
domain ~ lpeds DESCRIPTIOMN: classification explicitly using description logics (OWL-DL). Lipid
classes are organized hierarchically with the super-classes
restricted by generic necessary conditions. More specific
necessary conditions are used to define membership requirements
for sub classes of lipid according to appropriate functional groups.

QB0 format
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Summ ary

The fistreported OW L-DL Lipd O ntobgy coverng 450+ chsses of Ipd
nom enchture and suiabk forchssifraton of Ipds,based on functonal
gmwups and other stmicturaldescrptors.

Atpresent, the Lpd O ntobgy has a otalof715 C lsses, 901 Restrctons, 41
Propertes wih DL Expressviy ofALCHD D).

Successfilrepresentaton of LP DMAPS herarchy ushgDL AXDm S.

Reconcike LPDMAPS nconsistency n chssiftraton of Ipids w ihoutAcyl
gmoup n Fatty Acylw ithoutvbhtng OW L-DL consstency.

Added 9 novelchsses oflpd, nam el the m ycolc acis extended fiom
LPDMAPS orghalhemrchy.

O ntbbgy avaibbk fiom 0 BO ,BbPoraland Lpid Pmwofiks forruse n
Lipidom s
— where colectbn/organkzatbn of Ibid data via a “system bbbgy” requires a com prehensie
chssificatbn, nom enchture and chem ralrepresentaton system capablk ofrepresenting
dverse chsses of Ip1s thatexst nn nature.



Nature Precedings : doi:10.1038/npre.2009.3590.2 : Posted 12 Aug 2009

Acknow kdgm ents

Unwversiy ofNew Brunsw xrk,Canada
e ChrstopherJ O .Baker

Unwversiy ofBrem en, G em any

e AErxanderGarh
NatobnalUnwersiy ofS ngapor

e Markus R .W enk

Funding
e NUS O ffre ofLife Science R-183-000-607-712),
e ARF (R-183-000-160-112),

e BMRC A*STAR (R-183-000-134-305),

e Sngapor NRF underCRP award No.2007-04,
e NBIF,New Bmnsw xk,Canada.



