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The biosynthesis and transportation of LPS in E. coli. The core-lipid A is synthesized in the cytoplasm and localized on the

inner surface of inner membranes. The O-antigen is also synthesized in the cytoplasm, connecting to a polyprenol that is localized in
inner membranes. After synthesized, core-lipid A and O-antigen are flipped to the outer surface of inner membranes by MsbA and
Wzx, respectively. On the outer surface of inner membranes, the O-antigen is polymerized by Wzy and Wzz, and then transferred
to the core-lipid A by WaaL. The resulting LPS is transported to the inner surface of outer membranes by unknown enzymes,
and then assembled to the outer surface of outer membranes by Imp and RIpB.
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Fig.2 Variability of the structure of lipid A in different bacteria. The most conserved part of lipid A is its backbone, disaccharide of glucosamine.
The groups connecting to the backbone of lipid A could be different from one bacterium to another. In E. coli lipid A there are two phosphates and
six fatty acid chains connecting to the backbone (A); in the lipid A of F. tularensis there are only one phosphate and four fatty acid chains (B); in
the lipid A of R. etli there is even no phosphate (D). The position and length of the fatty acid chains also vary in the lipid A from different bacteria.
In the lipid A of S. typhimurium there is an additional second fatty acid chain at 2-position (C); in the lipid A of R. etli there is a very long fatty
acid chain at the 2’-positon (D). Additional sugars were also found connecting to the backbone of lipid A in F. tularensis (B), S. typhimuriu (C)
and R. etli (D). The carbon position of the backbone and the carbon number of fatty acid chains in lipid A were labeled.
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Structure and function of lipopolyaccharide lipid A in bacteria—A review

Yanyan Li, Feng Shi, Ye Li, Xiaoyuan Wang

(State Key Laboratory of Food Science and Technology, Key Laboratory of Industrial Biotechnology
of the Ministry of Education, Jiangnan University, Wuxi, 214122)

Abstract: Lipid A, the hydrophobic group of lipopolysaccharide, covers the surface of most Gram-negative bacteria.
Lipopolysaccharide, known as endotoxin, can cause fatal disease like sepsis syndrome. Resent studies have shown that it
is only the lipid A part of lipopolysaccharide that has the function of endotoxin. After entering the human body, lipid A on
the surface of bacteria can stimulate the Toll-like-receptor 4 on the surface of host cells, cause a series of reaction, and
produce different cytokines. Here we have discussed the structure, biosynthesis and pathogenesis of lipid A. The applica-
tion of lipid A in vaccine development was proposed.
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