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Lipids: structure and functions
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Lipids: structure and functions
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Sphingolipids
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Sphingolipids are a family of lipids that play essential
roles both as structural cell membrane components
and in cell signalling. The cellular contents of the
various sphingolipid species are controlled by enzymes
involved in their metabolic pathways
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Sphingolipid metabolism
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SPHINGOLIPIDS AND
GLYCOSPHINGOLIPDS IN DISEASE

�SPHINGOLIPIDOSES
�LIPOTOXIC DISEASES: DIABETES 2 
�ATHEROSCLEROSIS
�CANCER
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Chemical tools for the study and modulation
of sphingolipid metabolism

Sphingolipid analogues
Enzyme inhibitors
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Probes to study SL metabolism
Fluorogenic substrates for enzyme activity
Azidosphingolipids (click chemistry)



Chemical tools for the study and modulation
of sphingolipid metabolism

Sphingolipid analogues
Enzyme inhibitors

Selected targets
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Selected targets
Dihydroceramide desaturase (Des1)
Sphingosine 1P-lyase (S1PL)
Acid ceramidase (ASAH1) 

Acid ceramidase is a Cys protease
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Acid ceramidase in disease
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Chemical tools for the study and modulation
of sphingolipid metabolism

Sphingolipid analogues
Enzyme inhibitors
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Probes to study SL metabolism
Fluorogenic substrates for enzyme activity
Azidosphingolipids (click chemistry)
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Bedia et al, J Lipid Res. 2010, 51(12):3542-7. 
Bedia et al, Chembiochem. 2007, 8(6):642-8.
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Chemical tools for the study and modulation
of sphingolipid metabolism

Sphingolipid analogues
Enzyme inhibitors
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Probes to study SL metabolism
Fluorogenic substrates for enzyme activity
Azidosphingolipids (click chemistry)
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“A click chemistry reaction must be modular, wide in scope, give 
very high yields, generate only inoffensive byproducts that are 
easily separated and be stereospecific. The process must include 
simple reaction conditions, readily available starting materials and 

ClickClick ChemistryChemistry ReactionsReactions
“Click chemistry”concept: Sharpless y col. 
Kolb HC, Finn MG, Sharpless KB, Angew Chem Int Ed. 2001, 40, 2004-21
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simple reaction conditions, readily available starting materials and 
reagents, the use of no solvent or a solvent that is benign or easily 
removed, and simple product isolation”.
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Efficient and selective bioorthogonal reaction to link molecules 
rapidly and in high yield. 
Bioorthogonal reaction: any chemical reaction that can occur 
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ClickClick ChemistryChemistry ReactionsReactions

��

Bioorthogonal reaction: any chemical reaction that can occur 
inside of living systems without interfering with native biochemical 
processes.

MostMost popular popular clickclick reactionsreactions in in chemicalchemical biologybiology

Thiol-ene Reaction
Staudinger Ligation
Huisgen 1,3-Dipolar Cycloaddition
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FluorescentFluorescent membranemembrane lipidslipids
(“in situ” (“in situ” fluorogenicfluorogenic clickclick chemistrychemistry))
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Cell trafficking and localization studiesCell trafficking and localization studies
“strain promoted” click chemistry (“SPAAC”)“strain promoted” click chemistry (“SPAAC”)
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Cell trafficking and localization studiesCell trafficking and localization studies
“strain promoted” click chemistry (“SPAAC”)“strain promoted” click chemistry (“SPAAC”)
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