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Motivation

 Semantic data integration is necessary for lipid
research yet this is poorly achievable due to an
absence of a single unified, consistent, and
universally accepted lipid classification system.

e Lipid nomenclature is highly heterogeneous.
— Not semantically explicit
— Many conflicting nomenclatures and multiple synonyms
— Graphically dependent definitions
— Lack of universal systematic nomenclature



LIPID Nomenclature

IUPAC

* Open to erroneous
interpretation by
scientists

* Too bulky for adoption

* No informatics
implementation

* Re-interpretations and
implementations not
scientifically robust.

LIPIDMAPS

 (Class names inconsistent with
instances

 (Classes with no instances

e Lack semantic & textual
definitions

e Use of “dumping ground”
classes to hold lipid instances
that do not “fit in”

* Not all instances classified by
structure; some by functions
& biosynthetic origin (lack of
consistency in classification)

Upto (2009)



Objectives

* Formalize and represent lipid nomenclature & classification
hierarchy in the web ontology language(OWL-DL)

* Provide access to lipid definitions that are:

— Independent of graphical descriptions
— Semantically explicit

— Amenable to inference / classification based reasoning
 To make available:

— a systematic and formalized OWL-DL definitions of lipids for testing
appropriateness of existing nomenclature to lipid structures.

— serve as a reusable standard for lipid researchers and the lipid
bioinformatics community

— Formal annotations to users doing Knowledge discovery tasks
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SA: Core System Components

OWL-DL Lipid Ontology

Natural Language Processing (GATE/JAPE)
Semantic Assistant Framework

Ontology Axiom-Extractor




Lipid Ontology: a history
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FIRST-ISWC 2007 Early Text Mining / Simple Ontology / modeling lipid nomenclature
BMC Bioinf. 2008 Baseline Ontology / Text Mining / Visual Query

ISMB 2008 - Text Mining / Apoptosis / Data Mining for Transitive Relations

OBO 2009 - Online Listing

AMIA 2009 - Text Mining / Ovarian Cancer

HS Low MSc 2009 - Formal Lipid Ontology

ICBO 2009 - OWL-DL Ontology for classification of Lipids

IntOnt 2010 - Lipid Ontologies

ACS 2010 - Semantic Chemistry - Corpus Annotation with Lipid Ontology Axioms
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Ontology Population Workflow
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Semantic Desktop Assistant
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René Witte and Thomas Gitzinger.

Semantic Assistants — User-Centric Natural Language Processing Services for Desktop Clients.
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Semantic Assistant Framework

Tier 1: Clients
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Online Annotation workflow
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Offline Annotation Workflow
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Clients:
— Open Office
— Firefox
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Dual mhibition of mycobacterial fatty acid biosynthesis and degradation by 2-alkynoic acids.

2-Hezadecynoic acid and 2-octadecynoic acid have cidal activity against Mycobasterium smegmatis canonicaliames= 14-
and Mycobacterium bovis BCG. At subinhibitory concentrations, M smegmatis rapidly transformed octadecynaic acidclass=

; i : ; : ; LC_Fatty_Acids_and_Con:
[1-(14)C]-2-hexadecynoie acidinte endogenous fatty acids and elongated them into mycolic acids. T Etraitera 1
Toxic concentrations of 2-hexadecynoic acid resultedin accumulation of 3-ketohezadecancic acid, Today, 22:10
which blocked fatty acid biosynthesis, and 3-hexadecyneic acid, an inhibiter of fatty acid degradation
The combination of these metabolites 12 necessary to achieve the inhibition of M. smegmatis. Our

conclusion 1s that 2- and 3-hexafoctadecynoic acids inhib ot mycolic acid biosynthesis
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A methoed for the determination of residual dichleremethane and trichleromethane in ranitidine
hydrochleride by headspace liquid phase micreoextraction coupled with gas chromategraphy (GC) was roups Ii id CIaSSeS)
developed. A homemade dewice was used to protect the organic drop. The effects of the nature of g p p

extraction selwvent, extraction tirme, extraction temperature and rmicredrop wvolume on the extraction
efficiency were investigated separately. The optimal experitnental conditions were as follews: 2 microll
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of ntridecane as extraction solvent. 30 min of extraction time, 60 degrees C of extraction temp erature. " trpe= Lipid
The correlation coefficients of linear calibration curve were 0.9733 and 0.2724 within the concentration sonieii= Uldeetie

ranges of dichloromethane (1-10 microzfz) and trichloremethane (1-10 microgfg). respectively. The
detection limits of dichlormethane and trichleromethane were 00273 micregf/o and 0.0410 microgfg,
respectvely, the relative standard deviations were lower than <. 36%0 and 5 89%%, and the recowveries of
the method were 932 .6%20-102%0 and 28, 190 respectively. The method is simple and reliakble.
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Mature, 2009 Oct 29;461(7268):1257-91.

Resolvin D2 is a potent regulator of leukocytes and controls microbial sepsis.
Spite M, Morling LY, Surmmers L, Yang R, Cooper D, Petasis MA, Flower RJ, Perretti M, Serhan CR.

Center for Experimental Therapeutics and Reperfusion Injury, Department of Anesthesiology, Perioperative and Pain Medicine, Brigham and
Wiomen's Hospital and Harvard Medical School, Boston, Massachusetts 02115, USA.

A growing hody of evidence indicates that resolution of acute inflammation is an active process. Resolving are a new family of
lipid mediators enzymatically generated within resolution networks that possess unigue and specific functions to orchestrate
catabasis, the phase inwhich disease declines. Resolin D2 (RvDZ) was ariginally identified in resolving exudates, vet its
individual contribution in resolution remained to be elucidated. Here, we establish RvD2's potent stereoselective actions in
reducing excessive neutrophil trafficking to inflammatary loci. RvD2 decreased leukooyte-endathelial interactions in viva by
endothelial-dependent nitric oxide production, and by direct modulation of leukocyte adhesion receptar expression. In mice with
micrabial sepsis initiated by caecal ligation and puncture, RvD2 sharply decreased hath lacal and systemic bacterial hurden,
excessive cytokine production and neutrophil recruitrment, while increasing peritoneal mononuclear cells and macrophage
phagocytosis, These multi-level pro-resolving actions of RyD2 translate to increased survival from sepsis induced by caecal
ligation and puncture and surgery. Together, these results identify RvD2 as a potent endogenous regulator of excessive
inflammatory responses that acts via multiple cellular targets to stimulate resolution and preserve immune vigilance.
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Eur J Biochem. 1995 har 1, 228(29:403-7.

Replacement of tryptophan residues in haloalkane dehalofenase reduces halide binding
and catalytic activity.

Kennes C, Pries F, Krooshof GH, Bokma E, Kindma J, Janssen DA,

Department of Biochemistry, Groningen Biomolecular Sciences and Biotechnology Institute, Uniersity of Groningen, The MNetherlands.

Haloalkane dehalogenase catalzes the hydroldic cleavage of carbon-halogen bondg in short-chain haloalkanes. Twio
tryptophan residues ofthe enzyme (Trpt 29 and Trpd 74) form a halide-hinding site ifNghe active-site cavity, and were proposed to
play a rale in catalysis. The function ofthese residues was studied by replacing Trpt 25 with phenylalanine, glutamine ar
arginine and Trp1 75 by glutamine using site-directed mutagenesis. All mutants mwed a mare than
10-fold reduced keat and much higher km values with 1, 2-dichloroethane and 1 Pointhutation ne wild-type engrme.
Fluorescence guenching experiments showed a decrease inthe affinity ofthe m ions. The 2H Kinetic
isotope effect ohsened with the wild-type enzyme in deuterium oxide was last inhasmentionedposition - 125t the Trpl 25--=Phe
enzyme. The results indicate that both trvptophans are invalved in stabilizing the |hascomedposition - 126 |2 AUcleaphilic
substitution reaction that causes carbon-halogen haond cleavage. izgroundedto - QEQIHO
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Biochemiztry . 1999 Sep 14, 3503701 2052-61 .

Crystallographic and Kinetic eviden
haloalkane dehalogenase.

Fikkemaat M, Ridder 15, Rozeboorm HJ, K kH, Dijkstra BYY, Janssen DB.

Laboratory of Biochemistry, BIOSOM Researgh Institute, Groningen Biomolecular Sciences and Biodtechnology Institute, University of Groningen,
The Metherland=.

of a collision complex formed during halide import in

Haloalkane dehalogenase (Dhl

in the reaction of DhiA s ther

onverts haloalkanes to their corresponding alcohols and halide ions. The rate-limiting step
ase of the halide ion. The kinetics of halide release have been analyred by measuring halide
hinding with stopped-flow §Aorescence experitments. At high halide concentrations, halide import occurs predominantly via the
rapid formation of a we initial collision cormplex, followed by transport of the ion to the active site. To obtain more insight in this
collision complex, wfdetermined the X-ray structure of DhlA in the presence of bromide and investigated the kinetics of mutants
that were constrgfed on the basis of this structure. The ¥-ray structure revealed one bromide ion firmly bound in the active site
and two bromfe ions weakly bound on the surface ofthe enzyvme. One of the weakly bound ions is close to Thr1 97 and Phe2?44,
hear the e@fance afthe earlier proposed tunnel for substrate impont. Kinetic analysis of bromide import by the Thrl 97Ala and

FPhe234Ala mutants of DhlA at high halide concentration showed that the rate constants for halide binding no longer displayed 3

Foirt kdut=tion crease with increasing bromide concentrations. This s in agreement with an elimination ar a
hasmentionedposition - 294 surface-located halide-hinding site. Likewise, chlaride binding kinetics of the mutants indicated
hascorre ctposition - 294 th wild-type enmyvime. The results indicate that Thr1 97 and Phe294 are invalved in the farmation of an

izgroundedto - QSQZHO or halide import in DhlA and provide experimental evidence for the role of the tunnel in substrate and
hasmildtyperesidus - F

hasmutantresidus - A
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