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Introduction

The sialyltransferases involved in the biosynthesis of gangliosides were summarized in 
Table 1. The simplest sialosylglycolipid is GM3 except for GM4 (sialylgalactosyl ceramide). 
GM3 is located at the starting point of all ganglio-series glycolipids, extending to a-series, 
b-series and c-series gangliosides. GM3 synthase is called ST3Gal-V (Tsuji et al. 1996; 
Furukawa et al. 2007). GD3 synthase is the key enzyme for the synthesis of b-series and 
c-series gangliosides (GT3 synthase, Nakayama et al. 1996). GD3 synthase is called 
ST8Sia-I (Tsuji et al. 1996; Furukawa et al. 2007). After extending ganglio-core chain 
by GM2/GD2/GA2 synthase (Furukawa et al. 2007) and GM1/GD1b/GA1 synthase 
(Furukawa et al. 2007), GD1a/GT1b/GM1b synthase adds NeuAc to Gal at the non-
reducing end (Tsuji et al. 1996). Then GT1a/GQ1b/GD1c synthase catalyzes biosynthesis 
of GT1a, GQ1b, or GD1c from GD1a, GT1b, or GM1b, respectively (Tsuji et al. 1996).

In addition, α-series gangliosides are also synthesized by ST6GalNAc-III (Sjoberg 
et al. 1996; Furukawa et al. 2007), ST6GalNAc-V (Furukawa et al. 2007), and 
ST6GalNAc-VI (Furukawa et al. 2007). ST6GalNAc-V synthesizes GD1α in brain 
tissues, and ST6GalNAc-VI synthesizes GT1aα and GQ1bα from GM1b or GD1a and 
GT1b, respectively. This enzyme also produces GD1α.

Besides ganglioside-series gangliosides, sialyl-glycolipids are generated with globo-
series and lacto/neolacto-series glycolipids. All these structures are synthesized via 
common precursors, such as Glc-Cer and lactosylceramide. In globo-series, MSGG 
(monosialyl-galactosylgloboside) and DSGG (disialyl-galactosylgloboside) are syn-
thesized via Gb3/CD77, Gb4, and Gb5. MSGG is synthesized by ST3Gal-II (Saito 
et al. 2003), and DSGG is synthesized by ST6GalNAc-VI (Senda et al. 2007). In 
lacto/neolacto-series, sialyl-paragloboside (Furukawa et al. 2007), sialyl-Lewis a, or 
sialyl-Lewis x are synthesized via the biosynthesis of amino-CTH synthase, β3/4-
galactosyltransferase, α2.3-sialyltransferase, and α1,3/4-fucosyltransferase. Recently 
identifi ed disialyl-Lewis a is synthesized by ST6GalNAc-VI (α2,6-sialyl-transferase) 
(Furukawa et al. 2007).

List

In Table 1, sialyltransferases and other glycosyltransferases, responsible for the synthesis 
of ganglio-series gangliosides, are summarized fi rst. Sialyltransferaess involved in the 
biosynthesis of gangliosides with globo-core are then listed. As for sialyltransferases 
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involved in the synthesis of lacto/neolacto-series gangliosides, only a newly defi ned 
sialyltransferase responsible for the synthesis of disialyl-Lewis a was listed.
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