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ABSTRACT
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CHEMICAL DEFINITION OF ENDOTOXIN
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Figure 2 | A Gram-negative bacterium. Blactron micrograph of Eschanichia colf (a), togsther with a schamatic represantation of the lecation of lipopolysaccharide
ILPS; endotoxingin the bacterial cell'wal (bl andthe architecture of LPS (c). Also ehownis the primary structure of the toxic centre of LPS, the lipid A component id).
The electron micrographieas kindly provided by M. Fhode, Gaman Resaarch Cantra for Biotechnclogy, Braunechieig, Germany. GEN, o-gluccsaming: Hap,
w-glvcensc-manno-heptoss; Kdo, 2-keto-3-decxy-octucsonic acid; P, phosghats.
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STRUCTURAL VARIATIONS IN LIPID A
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REGULATING THE STRUCTURE OF LIPID A
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Figure & | The chemical structure of environmentally
regulated Salmonelfa enterica serovar Typhimurium
lipid A modifications. PhoP-mediated modifications are
shown in red and PmrdyPrrB-mediated modifications in Blue.
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TLRs AND INNATE IMMUNE RECOGNITION
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THE CORE PATHWAY
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Figure 2 | Intracellular signalling by Toll-like receptors
(TLRs). Stimulation of the extracellular domain of a TLR
triggers the intracellular association of myebid differentiation
factor 88 (MyD38) with its cytosolic domain. Interleukin-1
receptor-associated kinase 4 (IRAK4), IRAKA and tumour-
necroals factor (TNF)-receptor-associated factor 6 (TRAFE) are
subsaquently also recruited to the receptor complex. Through
a series of other intermediate compaounds (not shown), the kB
kinase (IKK) complex is phoephordated, and in turn
phosphordates kB, which allows nuclear factor (NFI-kB to
translocate to the nucleus.




HUMAN TLR4 AND LIPID A
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Rabbit E8% 0.35: 022
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Clive baboon B5% 0.07 : 0.00
Crangutan 019 0.0 0,00
Fay Pyamy chimparess 03% Q.07 : 0.00
Gorilla 02% 0.00: 0,00
Hurrian
Rat B2% 0.80: 050
_IE Mouss B394 085 :030
10 BAM Chinese hamster BEYG 0.79: 037
b i KaKs Ka/Ks
ldentity (nt) (4229 nt) (222480 nt)
Maouss 85% 027:0.50 0.22: 000
E Chinese hamster ~ 70% 033:0.54 0.25 : 0,00
Rabbit 85% 030:0.25 0.20: 000
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Cow 85% 007 :0.58 0.23: 0,00
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Flgure 4 | A hypervariable region of the TLR4 extracellular domain and the C-terminus
of the accessory protein MD2 evolved across species. Results are shown from pair-wise
alignments of human TLR4 (a) or MD2 (b) with those from other spacies. Alignments and
construction of phylogenetic trees were performed using Muttalin and DisplayFam,
respectively (ses the Cnline links box for further information). Mutation rates were calculated
using DnaSF 3.61 (see the Online links box). Ka s the number of non-synonymous
substitutions per non-synoenymous site and Ks is the number of synonymous substitutions
per synonymous site. GenBank accession numbers for TLR4 sequences analysed: cat,
ABOS0E8T; Chinese hamster, AF153676; cow, ABDSE444; gorilla, AHO11592; horse,
AY005808; human, L88880; mouse, AF110133; Clive baboon, AHDOS378; arangutan,
AHD11591; pyamy chimpanzee, AHO08351; rabbit, AY101394; rat, NMO19178. GenBank
accession numbers for MD2 sequences analysed: Chinese hamster, AF325801; cow,
AF3E8418,; horse, AY388685; human, ABO18549; mouse, ABO18550. nt, nucleotides.



THE FUTURE
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The individuals who are esponsible for paricular dacovaries ara dencted bafors 1900; the events thamsehas are dapictad after 1900, The post-microbial era began
with the samiral discovaries of Kioch and Pastaur (1865), and the post-ganomic era is assigned to the years after 2000, Four 'phasas’ of discovery might be roughly
circumscribed: the meogniion that infection is 'poisonous’ (md); the search for specific poisons, cuminating in the idantification of endotcxin (green); the chemical and
Ebiclgical charactarization of andotaxin (orange); and finally, theidentification of the andotaxin raceptor and recognition of commanalty in microbial 2ensing (purple).
dz, double-stranded; LEP, LPS-binding protain; LP, lpopeptide; LPS, lipopolysaccharids; TLR, Toll-Tka recaptor; TMF, tumour-necrosis factor; PG, paptidoghycan.
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