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LIPID MAPS Bioinformatics OverviewLIPID MAPS Bioinformatics Overview
1. Lipid classification, nomenclature and structure representation

2. Lipid Molecular Databases

3 Lipid associated Protein/Gene databases3. Lipid-associated Protein/Gene databases

4. Lipidomic Experimental Data Display

5. Laboratory information management systems (LIMS)

6. Bioinformatics tools for lipidomics

7 Lipid-associated Pathways and Networks7. Lipid-associated Pathways and Networks



LIPID MAPS Website
http://www.lipidmaps.org/http://www.lipidmaps.org/



LIPID MAPS Classification System
Categories and Examples

Category Abbrev Example

Fatty Acyls FA dodecanoic acidFatty Acyls FA dodecanoic acid

Glycerolipids GL 1-hexadecanoyl-2-(9Z-octadecenoyl)-sn-
glycerol

Gl h h li id GP 1 h d l 2 (9Z t d l)Glycerophospholipids GP 1-hexadecanoyl-2-(9Z-octadecenoyl)-sn-
glycero-3-phosphocholine

Sphingolipids SP N-(tetradecanoyl)-sphing-4-enine

Sterol Lipids ST cholest-5-en-3β-ol

Prenol Lipids PR 2E,6E-farnesol

Saccharolipids SL UDP-3-O-(3R-hydroxy-tetradecanoyl)-αD-N-
acetylglucosamine

Polyketides PK aflatoxin B1



LIPID MAPS: Recommendations for drawing structures
Consistent structure representation across classes
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LIPID MAPS Online Classification System
http://www.lipidmaps.org/classification/http://www.lipidmaps.org/classification/



LIPID MAPS Structure Database (LMSD)
http://www.lipidmaps.org/data/structure/p p p g

Online features:
Browse
Text search
Substructure searchSubstructure search
Download structures



Lipid Proteome Database (LMPD)
http://www.lipidmaps.org/data/proteome/p p p g p



Lipidomics Data Display : MS Standards library 
http://www.lipidmaps.org/data/standards/



Lipidomics Data Display : MS Experimental results
http://www.lipidmaps.org/data/results/raw2647/kdo2lipidatimecourse/



Lipidomics Data Display : Gene array data
http://www.lipidmaps.org/data/results/raw2647/microarray/

Search by:
Name,Symbol,Gene ID

Search by:
Kdo/Ctrl ratio at 

any/all timepoints, y , _ any/all timepoints

Search by:
KEGG Pathway

Search by:
BIOCARTA Pathway

Search b Search by:
Lipid category

Search by:

Search by:
Gene Ontology term

y
Correlation coefficient



Lipidomics Data Display : Gene array-search by pathway
http://www.lipidmaps.org/data/results/raw2647/microarray/



Lipidomics Data Display : Gene array data
Sphingolipid pathway(KEGG) 

Red: up-regulated;  Green: down-regulated;
Blue: up/down; Yellow: p > 0.01



Lipidomics Data Display : Gene array data
Ppar-γ signaling pathway(KEGG)

Fatty acid transport



Capturing the Metadata: LIMS Data Input GUI’s
(WebStart Java application communicates with Oracle database)(WebStart Java application communicates with Oracle database)



Bioinformatics tools for lipidomics 
http://www lipidmaps org/data/tools/http://www.lipidmaps.org/data/tools/



Bioinformatics tools : Automated structure drawing
http://www lipidmaps org/data/tools/http://www.lipidmaps.org/data/tools/



Using abbreviations to automate structure, 
nomenclature and ontology generation

LIPID MAPS Abbreviation
20:2(10Z,13E)(9Ke,15OH[S]){8a,12b}

Structures ClassificationSystematic names Ontologies

M l i ht•Mol weight
•Formula
•# hydroxyls
•# double bonds
•#rings

9-oxo-15S-hydroxy-
10Z,13E-prostadienoic acid

Fatty Acyls [FA]
Eicosanoids [FA03]
Prostaglandins [FA0301]

•#rings

PGA2



Bioinformatics tools :MS prediction
http://www lipidmaps org/data/tools/http://www.lipidmaps.org/data/tools/



Lipidomic profiling tools using stable isotopes
Comparative analysis using deuterated precursors

SCIEX/ABI
.wiff file

(Proprietary format)

MzStar
conversion

Harkewicz,R. 
et al. 
J.Biol.Chem.

mzXML file (Open-source format)

Peak extraction

J.Biol.Chem. 
(2007) 282(5), 
2899-2910

Peak extraction
Peak integration
File formatting

Processed file

Web application Excel templateViewers



Lipid Pathways and Networks:Visualization tools
VANTED: Displaying lipidomic timecourse data

http://vanted ipk gatersleben de/http://vanted.ipk-gatersleben.de/

H li kHyperlink to
protein DB

Hyperlink to
lipid DBlipid DB



Lipid Pathways and Networks:Visualization tools 
Pathway Editor: Biopathways Workbenchy p y
http://www.BiopathwaysWorkbench.org
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