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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway 
annotations are authored by expert biologists, in collaboration with Reactome editorial staff and cross-
referenced to many bioinformatics databases. A system of evidence tracking ensures that all assertions 
are backed up by the primary literature. Reactome is used by clinicians, geneticists, genomics research-
ers, and molecular biologists to interpret the results of high-throughput experimental studies, by bioin-
formaticians seeking to develop novel algorithms for mining knowledge from genomic studies, and by 
systems biologists building predictive models of normal and disease variant pathways.

The development of Reactome is supported by grants from the US National Institutes of Health (P41 
HG003751), University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and 
the European Molecular Biology Laboratory (EBI Industry program).
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Sphingolipid metabolism ↗

Stable identifier: R-HSA-428157

Sphingolipids are derivatives of long chain sphingoid bases such as sphingosine (trans-1,3-dihydroxy 2-
amino-4-octadecene), an 18-carbon unsaturated amino alcohol which is the most abundant sphingoid 
base in mammals. Amide linkage of a fatty acid to sphingosine yields ceramides. Esterification of phos-
phocholine to ceramides yields sphingomyelin, and ceramide glycosylation yields glycosylceramides. In-
troduction of sialic acid residues yields gangliosides. These molecules appear to be essential components 
of cell membranes, and intermediates in the pathways of sphingolipid synthesis and breakdown modu-
late processes including apoptosis and T cell trafficking.

While sphingolipids are abundant in a wide variety of foodstuffs, these dietary molecules are mostly de-
graded by the intestinal flora and intestinal enzymes. The body primarily depends on de novo synthesis 
for its sphingolipid supply (Hannun and Obeid 2008; Merrill 2002). De novo synthesis proceeds in four 
steps: the condensation of palmitoyl-CoA and serine to form 3-ketosphinganine, the reduction of 3-keto-
sphinganine to sphinganine, the acylation of sphinganine with a long-chain fatty acyl CoA to form di-
hydroceramide, and the desaturation of dihydroceramide to form ceramide.

Other sphingolipids involved in signaling are derived from ceramide and its biosynthetic intermediates. 
These include sphinganine (dihydrosphingosine) 1-phosphate, phytoceramide, sphingosine, and sphin-
gosine 1-phosphate.

Sphingomyelin is synthesized in a single step in the membrane of the Golgi apparatus from ceramides 
generated in the endoplasmic reticulum (ER) membrane and transferred to the Golgi by CERT (ceramide 
transfer protein), an isoform of COL4A3BP that is associated with the ER membrane as a complex with 
PPM1L (protein phosphatase 1-like) and VAPA or VAPB (VAMP-associated proteins A or B). Sphingomy-
elin synthesis appears to be regulated primarily at the level of this transport process through the revers-
ible phosphorylation of CERT (Saito et al. 2008).
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Sphingolipid de novo biosynthesis ↗

Location: Sphingolipid metabolism

Stable identifier: R-HSA-1660661

The main steps involved in de novo sphingolipid synthesis are annotated here (Merrill 2002, Gault et al. 
2010).
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Glycosphingolipid metabolism ↗

Location: Sphingolipid metabolism

Stable identifier: R-HSA-1660662

The steps involved in the synthesis of glycosphingolipids (sphingolipids with one or more sugars at-
tached) are annotated here (Gault et al. 2010).
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