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LIPID MAPS Bioinformatics Overview

1. Lipid classification, nomenclature and structure representation

2. Lipid Molecular Databases

3. 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 Networks



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

Effective May 1, 2009, the LIPID MAPS 

web site will become a Nature 

Lipidomics Gateway. The appearance 

of the site will change, but the 

same LIPID MAPS generated tools and 

data will be available on the new 

web site.



Lipids may be broadly defined as hydrophobic or 

amphiphilic small molecules that originate entirely or 

in part from two distinct types of biochemical 

subunits or "building blocks": ketoacyl and isoprene

groups. Using this approach, lipids may be divided 

into eight categories : fatty acyls, glycerolipids,

,glycerophospholipids, sphingolipids, saccharolipids

and polyketides (derived from condensation of 

ketoacyl subunits); and sterol lipids and prenol lipids 

(derived from condensation of isoprene subunits).

* Fahy,E. et al, Journal of Lipid Research, Vol. 46, 839-862, May 2005

Definition of a lipid*



Lipid classification: biosynthetic routes

1: Carbanion-based condensation

CATEGORIES

Fatty Acyls

Glycerolipids

Glycerophospholipids

Sphingolipids

Saccharolipids

Polyketides



Lipid classification: biosynthetic routes

2: Carbocation-based condensation

CATEGORIES

Sterol lipids

Prenol lipids



LIPID MAPS Classification System
Categories and Examples

Category Abbreviation Example

Fatty acyls FA Dodecanoic acid

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

glycerol

Glycerophospholipids GP 1-hexadecanoyl-2-(9Z-octadecenoyl)-sn-

glycero-3-phosphocholine

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

Sterol lipids ST Cholest-5-en-3b-ol

Prenol lipids PR 2E,6E-farnesol

Saccharolipids SL UDP-3-O-(3R-hydroxy-tetradecanoyl)-aD-

N-acetylglucosamine

Polyketides PK Aflatoxin B1



LIPID MAPS: Compound ID

• LIPID MAPS compound ID

– LMGP01010005

• Database identifier
– Digits 1-2: Database: LM (LIPID MAPS)

– Digits 3-4: Category: GP (Glycerophospholipids)

– Digits 5-6: Class: 01 (Glycerophosphocholines)

– Digits 7-8: Subclass: 01 (Diacylglycerophosphocholines)

– Digits 9-?: Optional additional class levels (typically not required)

– Last 4 digits: Unique identifier within subclass: 0005

1-hexadecanoyl-2-(9Z-octadecenoyl)-sn-glycero-3-phosphocholine



J. Lipid Res. : Classification publications
Journal of Lipid Research, Vol. 46, 839-862, May 2005

Journal of Lipid Research, 50th anniversary edition, May 2009 



LIPID MAPS Online Classification System

http://www.lipidmaps.org/classification/



LIPID MAPS Structure Database

High quality structures/names

(Core labs and partners)

New structures identified in 

LIPID MAPS experiments

LIPID MAPS

STRUCTURE

DATABASE

(LMSD)

LIPIDAT

LIPIDBANK

Editing

Editing

Structures generated by 

computational methods
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Web-based Lipid Structure Registration tool

Temporary database table

LIPID MAPS structure database

User data entry form
Review:
Check for duplicates

Check structure format

Check classification

Check systematic name

www.lipidmaps.org



LIPID MAPS: Recommendations for drawing structures

Consistent structure representation across classes

Fatty Acyls(FA)

Sterol Lipids (ST)

Glycerophospholipids (GP)

Sphingolipids (SP)

Prenol Lipids (PR)

Glycerolipids (GL)



LIPID MAPS Structure Database (LMSD)

http://www.lipidmaps.org/data/structure/

Online features:

Browse

Text search

Substructure search

Download structures



Lipid Proteome Database (LMPD)

http://www.lipidmaps.org/data/proteome/



Lipidomics Data Display : MS Standards library 

http://www.lipidmaps.org/data/standards/





Data presentation formats
Tabular: Graphical:

Integrated pathway/heatmap:Heatmap:

Lipids Genes
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Kdo Timecourse Data: Examples of different profiles with time



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



Bioinformatics tools for lipidomics 

http://www.lipidmaps.org/data/tools/



Bioinformatics tools : Automated structure drawing

http://www.lipidmaps.org/data/tools/



Glycan structure drawing: Glycosphingolipid example

Click on name 

hyperlink to 

display structure 

in full

chemical format



Glycan structure drawing: Glycosphingolipid example



Bioinformatics tools :MS prediction

http://www.lipidmaps.org/data/tools/



Bioinformatics tools : Standalone MS prediction application



Adding lipid and gene-array experimental data to pathways

Program

STEPS:

Import pathway template

Add lipid data

Add gene-array data

Output pathway with heatmaps

Pathway template

Created with 

VANTED

Pathway with heatmap 

data

Database
Lipid expts

Gene-array expts

Lipid Pathways and Networks:Visualization

VANTED



Lipid Pathways and Networks:Visualization tools 

Biopathways Workbench-Pathway Editor
http://www.lipidmaps.org/pathways/pathwayeditor.html





LIPID MAPS: Educating the public:

Top hit on Google search on “lipid” or “lipidomics”
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