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Fig. 1 The constitutive pathway for Kdo,ipid A biosynthesis in E. coli. LpxA, LpxC and LpxD are

soluble cytoplasmic proteins, whereas LpxH and LpxB are peripheral membrane proteins. LpxK, KdtA,

LpxL and LpxM are integral inner membrane proteins, the active sites of which face the cytoplasm. LpxC

and KdtA could be degraded by FisH when too much LPS were synthesized. The numbers around the

glucosamine backbone specify the glucosamine ring positions of lipid A. The numbers at the end of acyl

chains indicate the predominant fatty acid chain lengths.
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Table 1  Enzymes involved in the structural modification of Kdo, dipid A in Gram-negative bacteria
Positions Enzymes Functions
2 LpxXL Incorporate a very long fatty acid chain in place of the secondary laurate chain normally added by LpxL'?
2 LpxP Incorporate a palmitoleoyl moiety into nascent lipid A in place of the secondary laurate chain normally added by LpxL"”
2 or2” LpxD2 Add a shorter 3-OH fatty acid group to 2 or 2”position at low temperature'"
3 LpxO Add an OH group to the secondary fatty acid chain at 3” position b
3 LpxR Remove the 3 -acyloxyacyl moiety"'®
2 PagP Transfer a palmitate to the primary fatty acid chain at 2-position""”
3 Pagl. Remove the 3-Oinked acyl chain”
1 LpxE Remove the 1-phosphate group[zﬂ
4- LpxF Remove the 4°—phosphate group"™”
1 LpxT Transfer a phosphate group to the I-phosphate™
1 LpxQ Oxidize the proximal glucosamine to form an aminogluconate unit™?
1 LmtA Catalyze the methylation of the 1-phosphate™®
1 EptA Add a phosphoethanolamine to 1-position”
1 or4- EptC Modify the 1 or 4”position of lipid A and the flagellar rod protein FlgG with a phosphoethanolamine residue
1 or4- ArnT Transfer the L-Ara4N unit to the 1 or 4'positi0n[}ﬂ
Kdo RgtA Add a GalA moiety to the distal unit of Kdo
Kdo RgtB Add a GalA moiety to the distal unit of Kdo"?
Kdo EptB Add a phosphoethanolamine to the distal unit of Kdo"”
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Kdo, dipid A modification in Gram-negative bacteria—

A review

Xiaoyuan Wang’

State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, China

Abstract:In most Gram-negative bacteria, the Kdo,-ipid A moiety of lipopolysaccharide forms the outer monolayer of the

outer membrane. Diverse covalent modifications of Kdo,dipid A may occur in bacteria to survive different environmental

conditions. Kdo,ipid A is usually synthesized on the cytoplasmic surface of the inner membrane.

After the core

oligosaccharide is attached to Kdo,ipid A, the molecule is flipped to the outer surface of the inner membrane, where the

O-antigen repeats are attached to form lipopolysaccharide. Kdo,-ipid A could activate the innate immune system through

TLR4. Therefore, researches on the structure modification of Kdo,ipid A would be useful for developing new vaccines

and adjuvants.
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