
12 AL 16 DE OCTUBRE 2025
AGUASCALIENTES, MÉXICO

CDP-GLYCERATE SYNTHASE REQUIRED FOR PHOSPHO-
SPHINGOLIPID SYNTHESIS IN BACTERIA
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Caulobacter crescentus is an oligotrophic α-proteobacterium widely distributed in 
freshwater environments and serves as a key model organism for studying cell cycle 
regulation,  asymmetric  cell  division,  and  cell  differentiation.  In  C.  crescentus, 
phosphosphingolipids play crucial roles for membrane stability, sensitivity to the 
antibiotic polymyxin B, and for virulence in the insect model Galleria mellonella. At 
least five structural genes are required for ceramide synthesis and  six additional 
genes  are  implicated  in phosphosphingolipid  biosynthesis,  including  the  gene 
encoded  by  CC_1152  in  Caulobacter.  However,  the  complete  biosynthesis  of 
phosphosphingolipids in bacteria is yet to be defined. Here we demonstrate that 
CC_1152 encodes a CDP-glycerate synthase which catalyzes the condensation of 
D-2-phospho-glycerate and CTP to form CDP-glycerate. CDP-glycerate synthase 
activity depends on the presence of bivalent cations such as Mg2+, or to a lesser 
extent on Mn2+. Optimal conditions for CDP-glycerate synthase activity include 150 
mM potassium phosphate buffer and the enzyme displays a pH optimum of 7.5. 
CDP-glycerate synthase therefore activates the phosphoglycerate head group and 
constitutes a key step in the synthesis of the phospho-sphingolipid ceramide di-
phosphoglycerate (CPG2). CDP-glycerate is a novel biochemical compound and the 
enzyme activity of CDP-glycerate synthase was so far unknown.

This work was supported by UNAM-PAPIIT (IN202223)

mailto:otto@ccg.unam.mx

