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Intracellular trafficking of ceramide by 
the ceramide trafficking protein CERT

Synthesis and sorting of lipids are essential 
events for membrane biogenesis. Intracel-
lular trafficking of lipids may also be impor-
tant for lipid-mediated signaling events. 
Ceramide is synthesized at the endoplas-
mic reticulum (ER), and transported to 
the Golgi compartment for conversion to 
sphingomyelin (SM). We have identified a 
68-kDa cytosolic protein named CERT to 
be a key factor for ER-to-Golgi trafficking 
of ceramide 1). CERT consists of three parts 
(Figure.1). The amino terminal ~120 amino 
acid region forms a pleckstrin homology 
(PH) domain, which has a Golgi-targeting 
function by recognizing phosphatidylino-
sitol-4-monophosphate (PI4P). The car-
boxyl terminal ~230 amino acid region 
forms a START domain capable of extract-
ing ceramide from membranes and trans-
ferring the bound ceramide to membranes. 
CERT can transfer various molecular spe-
cies of ceramide but not other lipid types 
including sphingosine and SM, indicat-
ing its substrate specificity to ceramide 
and also flexibility to natural isoforms of 
ceramide 1)2). X-ray structural analysis of 
co-crystals of the CERT START domain in 
complex with ceramide has revealed how 
CERT exhibits the substrate specificity and 
flexibility 3). The middle region between the 
PH and START domains appears to form 

no globular domains, but has the short pep-
tide FFAT motif to interact with VAP, an ER 
membrane protein.  Mutations in the FFAT 
motif of CERT impair not only the VAP 
interaction but also ER-to-Golgi trafficking 
of ceramide, although the FFAT mutations 
do not affect the activity of CERT to cata-
lyze ceramide transfer between artificial 
phospholipid vesicles 4). The middle region 
receives phosphorylations that regulate 
the function of CERT 5). On the basis of 
these results, we have proposed that CERT 
extracts ceramide from the ER and carries 
it to the Golgi apparatus in a non-vesicular 
manner and that efficient CERT-mediated 
trafficking of ceramide occurs at mem-
brane contact sites between the ER and the 
Golgi apparatus (Figure.2) 4)6).
In addition, we had previously developed 
the chemical inhibitor HPA12 of intracel-
lular trafficking of ceramide, and found 
that the HPA compound is an antagonist of 
CERT 7)8).  The CERT START domain has a 
pair of tryptophan residues likely respon-
sible for interaction with phospholipid 
membranes 3)9).  Comparison of co-crystals 
revealed that two side chains of the tryp-
tophan pair are protruded outwards in the 
complex with ceramide, but not with the 
inhibitor, suggesting an unexpected mode 
of inhibition mechanism by HPA series10).
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Figure 1  Structure of CERT
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Figure 2.   Possible models for CERT-mediated trafficking of ceramide at the ER-Golgi membrane contact sites
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