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lipidmaps.org

Databases and tools to aid lipidomics research



What is a lipid? LIPID MAPS Definition
(Fahy et al. J. Lipid Res, 2009)

• Hydrophobic or amphipathic small molecules 

• Originate entirely or in part by carbanion-based 
condensations of:

• Isoprene units• Thioesters 

• Fatty acids, Polyketides • Prenols



Enormous diversity of lipids



Diversity even in the ‘simplest’ lipids

How many C18H32O2 fatty acids in LIPID 
MAPS Structure database?
ie 18 carbons and 2 double bond 
(equivalents)?

103



Lipid Classification



Humans are natural 
classifiers

We have an innate 
desire to categorise 
things



Henri Braconnot
1815 Lipids (graisses) 

• suifs -solids

• huiles -fluids

Michel Eugène Chevreul
1823
• oils
• greases 
• tallow 
• waxes 
• resins 
• balsams 
• volatile oils



The Eight LIPID MAPS lipid categories

Category Number in LMSD

Fatty acyls FA 10783

Glycerolipids GL 7745

Glycerophopholipids GP 10093

Sphingolipids SP 4990

Saccharolipids SL 1345

Polyketides PK 7183

Sterol Lipids ST 3957

Prenol Lipids PR 2505

https://lipidmaps.org/databases/lmsd/overview



Categories subdivided into 3 further levels

Category

Class

Sub 
Class

Sub 
Class

Level 4

Class

Unique to C10 - C30 isoprenoids 

in Prenol category



Fatty Acyls - FA

• A diverse set of molecules derived from fatty acids



Fatty Acyls

Fatty acyls

Fatty acids 
and 

conjugates

Branched 
chain fatty 

acids

Oxo fatty 
acids

Fatty esters Eicosanoids

Prostaglandin Resolvins

Lactones



Glycerolipids - GL
• One or more fatty acids esterified to a glycerol



Glycerolipids

Glycerolipids

Monoradyl 
glycerols

monoacyl monoalkyl

Glycosyldiradyl 
glycerols

Triradyl 
glycerols

triacyl Alkyl-diacyl



Glycerophospholipids - GP

• A special case of glycerolipid involving a phosphate group at 
(usually) sn3



The phosphate can be further modified

Phosphatidyl inositol

Phosphatidyl choline

Cardiolipin

Vinyl ether link- plasmalogen



Sphingolipids - SP

• Built from a ‘sphingoid base’

OH

fatty acid

‘head group’ 

Eg: Phosphocholine

 Sugar (often many)

• Sphingolipids classified by:

• Hydroxyls and unsaturations in 
the base

•  Headgroup



Sphingomyelin



Sphingolipids

Sphingolipids

Ceramides

Dihydroceramides Phytoceramides

Phosphosphingolipids Glycosphingolipids

Gangliosides Globosides



Glycosphingolipids (gangliosides)
can be very complex



Prenols

• Built up from 5-carbon isoprene units

• Linear or cyclised



Prenols
Prenols

Isoprenoids

C10 Isoprenoids C15 isoprenoids

Valerenane 
sesquiterpenoids

Rotundane 
sesquiterpenoids

Coloratane 
sesquiterpenoids

Quinones Polyprenols

Bactoprenols Dolichols

Dictionary of Natural Products 

hierarchy



Sterols: A special case of C30 isoprenols

Including
steroid hormones, 
bile acids, 
Vitamin Ds



Saccharolipids- SL
• NOT a Glycolipid

• Sugar linkage is not via glycosidic bond

• SL are mostly bacterial in origin



Polyketides- PK
• Diverse plant & microbial metabolites



Shorthand Nomenclature
What it is, and why we need it

https://lipidmaps.org/lipid_nomenclature



You cannot identify a substance 
simply by weighing it



You cannot identify a substance 
simply by weighing it

1 kilo 1 kilo

≠



Report only a level of detail you actually have

• Shorthand nomenclature describes lipids at different levels of 
characterization

• Only certain classes are amenable to this notation

• A fatty acid with 20 carbons and 4 double bonds

• Double bonds are at C 5, 8, 11, 14

• Double bonds are all Z (cis) stereochemistry

Arachidonic acid



Shorthand Nomenclature

• Describe lipids at different levels of characterisation

• Species level- the least detail

FA 20:4;O3Lipid type

(includes atoms 

common to the type)

No of Carbons

Colon

Double bond 

EQUIVALENTS

Semicolon

No of oxygens



FA 20:4;O3



Hierarchy of shorthand nomenclature

• FA 18:2;O

• FA 18:2 (9, 11);O

• FA 18:2;OH

• FA 18:2(9Z,11E);13OH

• FA 18:2(9Z,11E);13OH[S]

• 13S-hydroxy-9Z,11E-octadecadienoic acid



A more complex case

PC 38:4;O 



More detailed information

PC 18:0_20:4;O

PC 18:0/20:4;O

_ unknown acyl chain position

/ known positions sn1/sn2

 sn1/sn2/sn3 for triacylglycerols

PC 38:4;O



Sphingolipids

Cer 36:2;O2
Cer 18:1;O2/18:1

Old form: Cer d18:1/18:0



Sphingolipids

SM 36:1;O2
SM 18:1;O2/18:0
Old form: SM d18:1/18:0 • HexCer 42:2;O2

• GlcCer 18:1;O2/24:1
• Old form: GlcCer d18:1/18:0



You can’t infer complete chemistry from a mass

Report using the appropriate level of detail 
using shorthand nomenclature

Take home message



Lipids on the skin of 
pregnant/non-pregnant women 



Further Information

• Fahy E et al A comprehensive classification system for lipids

 J. Lipid Res. 2005 PubMed ID: 15722563

• Fahy E et al Update of the LIPID MAPS® comprehensive classification system 
for lipids

 J. Lipid Res. 2009 PubMed ID: 19098281

• Liebisch G et al Shorthand notation for lipid structures derived from mass 
spectrometry

 J Lipid Res. 2013 PubMed ID: 23549332

• Liebisch G et al. Update on LIPID MAPS classification, nomenclature, and 
shorthand notation for MS-derived lipid structures

 J. Lipid Res. 2020 PubMed ID: 33037133

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15722563.
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