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In this study, we explored the structures and functions of novel sphingolipid-metabolizing
enzymes (ceramidase, sphingolipid ceramide N-deacylase, Hex1, NgaP, EGCrP1, EGALC),
which had been identified and cloned in our laboratory. Interestingly, both ceramidase and
sphingolipid ceramide N-deacylase are a zinc-dependent amidohydrolase. The cleavage of
N-acyl linkage of ceramide by ceramidase follows a similar mechanism as observed for the
zinc-dependent carboxypeptidases. Hexl and NgaP were found to cleave the terminal
B-N-acetylgalactosaminyl linkage of asialo GM1 and Gb4Cer. Hex1l hydrolyzed
pNP- B-GalNAc as well as pNP- B-GlcNAc, however, NgaP hydrolyzed only pNP- 3-GalNAc.
NgaP adopts substrate-assisted catalysis. We identified EGCrP1 as a glucocerebrosidase
in fungi and demonstrated that EGCrP1 eliminates immature GlcCer to control the quality
of GlcCer in fungi. We also developed the methods for sensitive and quantitative analysis of
glycosphingolipids using the specific reactions of EGALC and sphingolipid ceramide
N-deacylase. Furthermore, we identified the enzyme responsible for synthesizing GM4
ganglioside in mice and zebrafish.
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