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M Abziract Bactenial lipopolysacchandes (LPS) typically consist of a hydropho-
bic domain known as hipd A {or endotomxan), a nonrepeating “core” cheosacchande,
and a distal polysacchande (or O-antizen). Recent senomac data have faciltatad
study of LPS assembly in diverse Gram-negatrie bacteria, many of which are liman
or plant pathogans, and have estabhished the mmportance of lateral gene transfer n
generating structural drreraity of Q-antigens. Many enzymes of hpid A biosynthesis
like LpxC have been validated as targefs for development of new antibictics. Kay
zenes for hmd A hosynthesis have wmexpectedly also been foumd m higher plants,
mdicatimg that eukaryotic lipid A-hks molacules may exast. Most siznfhcant has bean
the 1dentfication of the plasma membrane protem TLE4 as the ipid A signalms
receptor of animal cells. TLE4 belonzs to a fammly of nnate mummuty receptors that
possess a large extracellular domain of leucine-nich repeats, a simgle frars-membrane
segment, and a smaller cytoplasnuc signaling resion that ensages the adaptor protemn
MyDEE. The expanding knowledse of TLE4 spectficity and its dommstream signalms
pathways should provade new opportomrhes for blockimg mflammation zssociated

with mfechon.
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ENDOTOXINS AS ACTIVATORS OF INNATE
IMMUNITY

Limd A {endotoxin), the hydrophobic anchor of hipepolyzacchande (LPS), 1= a
glucosamine-baszed phospholipid that makss up the outer monolayer of the outer
membranes of most Gram-negative bacteria (1-5). There are —10° lipid A
residuss and 10" glycerophospholipids in a single cell of Escherichia coli (6).
The minmmal LPS required for the growth of E. coli consists of the hpd A and
Kdo (3-deoxy-D-manmno-oct-2-ulozonic acid) domains (Figures 1, 2) (1, 7, 8). In
wild-type stramns, addmonal core and O-antizen sugars may be presant (Figurs 1)
(3, 7, 9-11). Although generally not required for growth 1n the laboratory, thezs
help bacteria resist antibiotics, the complement system. and other environmental
sfresses.

Many Gram-negatrre bactena, including pathosgens, synthesize hpid A species
resembling the one found in E. colf (Figure 2) (1, 3, 4). Early ambigurties
concerming the structure of hipid A have generally besn resolved [zee (1, 3, 4)].
Grren therr conserved architecture, most types of ipid A moelecules are detected
at picomolar levels by an ancient receptor of the imnate mmune system present
on macrophages and endothelial amimal cells (12, 13). The receptor, recently
idenfified as TLE4 (foll-hike receptor 4) (14, 13}, 13 2 membrans-spanning protemn
that 1= distantly related to the IL1 receptor (12, 13).

In macrophages, hpid A actrvation of TLE4 tnezers the biosymthesiz of
diverse mediators of mflammation, such as THF-@ and IL1-B (16, 17), and
actrrates the production of costmmulatory molecules required for the adaptive
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