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Complex formation of sphingomyelin synthase with glucosylceramide synthase
increases sphingomyelin and decreases glucosylceramide levels

Hayashi, Yasuhiro
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Sphingomyelin synthase 1 (SMS1) and glucosylceramide synthase (GIcT) are
key enzymes that catalyze the conversion of ceramide (Cer) to sphingomyelin (SM) and
glucosylceramide (GlcCer), respectively. GlcCer synthesis has been postulated to occur mainly in
cis-Golgi, and SM synthesis is thought to occur in medial/trans-Golgi; however, SMS1 and GIcT are
known to partially colocalize in cisternae, especially in medial/trans-Golgi. Here, we report that
SMS1 and GIcT can form a heteromeric complex, in which the N terminus of SMS1 and the C terminus of
GIcT are in close proximity. Deletion of the N-terminal sterile alpha motif of SMS1 reduced the
stability of the SMS1/GIcT complex, resulting in a significant reduction in SM synthesis in vivo. In

contrast, chemical-induced heterodimerization augmented SMS1 activity, depending on an increase in
the amount and stability of the complex. These results suggest that formation of the SMS1/GlcT
heteromeric complex increases SM synthesis.
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