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1) Nature Communications, 6294 [2021], 2) Proc. Natl. Acad. Sci. USA, 118, e2106580118 [2021]

C-glycosides are glycosides in which the anomeric carbon of a sugar is directly attached to the carbon skeleton
of an aglycon (non-sugar part) (hereinafter referred to as C-glycosidic linkage). More than 100 types of glycosides
have been isolated from plants, insects, and microorganisms, including carminic acid which are used for food
staining. Compared to the O-glycosidic linkages of O-glycosides, C-glycosidic linkages are more stable against heat
and acid, and are not hydrolyzed by glycosidases. Because of these properties, the metabolic pathway of C-
glycosides was expected to be different from that of other glycosides. Recently, a C-glycoside metabolizing enzyme
was reported from intestinal bacteria that metabolizes C-glycosides, and it was clarified that the C-glycosidic
linkage is degraded in a two-step reaction. In this study, we investigated the properties of two enzymes (CarA and
CarB/C) and their homologues involved in C-glycoside metabolism identified from soil bacteria, and the crystal
structure of the homologues was also analyzed. CarA is a novel FAD-dependent oxidase that oxidizes the C3-
position of the sugar of C-glycoside). A database search revealed that the homologous enzymes of CarA were not
found in intestinal bacteria, but were widely distributed in soil bacteria, suggesting that they are responsible for the
primary reaction of C-glycoside metabolism in the natural environment. In addition, CarB and CarC are enzymes
that formed heterodimers and separated the sugar moiety from the aglycon by cleaving the C-C bond?. Homologous
enzymes of CarB/C were commonly found in intestinal and soil bacteria. The reaction mechanism based on the
crystal structures of homologous enzymes of both enzymes will also be reported in our presentation.

1) Nature Communications, 6294 [2021]
2) Proc. Natl. Acad. Sci. USA, 118, 2106580118 [2021].
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