Project Franz Narberhaus
Bacterial phospholipid biosynthesis enzymes

Background and preliminary work: The Narberhaus group has discovered several non-
canonical phospholipid biosynthesis pathways in bacteria. Of particular interest are enzymes
that produce phosphatidylcholine (PC), which is important for stress resistance and host-
microbe interactions. Phospholipid N-methyltransferases in the methylation pathway operate
at the phospholipid head group and convert the precursor phosphatidylethanolamine (PE) by
threefold S-adenosylmethionine (SAM)-dependent methylation to PC. The PC synthase adds
choline to the cellular phospholipid precursor CDP-diacylglyerol (CDP-DAG). In the acylation
pathway, two fatty acids are attached to the substrate glycerophosphocholine (GPC).
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Work planned: Building on our ongoing work, future projects aim at a detailed biochemical
and structural characterization of enzymes involved in bacterial phospholipid biosynthesis in
order to understand the mechanistic principles of these poorly studied enzymes. Specific goals
are:

(i) Structure-function analysis of phospholipid N-methyltransferases from plant-interacting
and thermophilic bacteria.

(i) Biochemical characterization of acyltransferases involved in the formation of PC and
other unusual bacterial lipids.
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