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1) Essential in the evolution of all life 

on earth

2) Essential for survival for enteric 

Gram-negative bacteria

3) The principal PAMP alarm molecule

4) A Major mediator in septic shock



The Tree of Life: Itôs a Gram-negative World

3.8 billion years 

1.8 billion years

progenotes

The communal 

universal common 

ancestor was encased 

by endotoxin

(Woese C. PNAS 1998;95:6854)

H. sapiens



(Rasmussen B. Nature 2000; 405: 676-9) 

The oldest bacterial fossil (3.24 billion years old) ïa chemoautotroph-

filamentous, ocean bottom dwelling, anaerobic, thermophilic, sulfur-

oxidizing gram-negative bacterium



Endotoxin is essential for enteric Gram-negative bacteria

LPS is 75% of the outer membrane

4 million LPS molecules/bacterial cell


