
Toll-Like Receptors (TLR)



Toll-Like Receptor Signaling

• Toll receptor initially discovered in Drosophila as 
important receptor in dorso-ventral embryonic 
pattern

– Toll in German means ‘great’, apparently this was one 
of the words describing the scientists’ enthusiasm after 
observing the mutant flies

• Hoffman and colleagues showed that Toll-mutant 
flies susceptible to fungal infections

• Mammalian homologues discovered and 
designated as Toll-Like Receptors (TLR)

• TLRs recognize specific patterns in pathogens 
which are not observed in mammals
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• Large molecules found in outer membrane of Gram-

negative bacteria

• Comprised of a lipid and saccharide component

• Highly immunogenic

• Recognized by TLR4

• Can cause septic shock and lead to death

• Often referred to as Endotoxin since it is not 

secreted but is a byproduct of bacterial lysis

• Great variability among different bacterial strains

LipoPolySaccharides (LPS)





• TLR3, TLR7 and TLR8 detect viral nucleic 
acids

• Found in intracellular membranes since 
viral nucleic acids are endogenously 
generated

• Note the TIR domains of these TLRs face 
the cytosol of the cell

• Poly I:C is an agonist for TLR3 that mimics 
binding of dsRNA to TLR3

Viral Nucleic Acids



 Cytoplasmic tails of TLRs show 

similarities to IL-1 receptor (TIR)

 Common adaptor to TLRs  is 

MyD88 

 Crucial proline residue in all TLR 

TIR domains, except TLR3

All TLRs likely have a MyD88 

pathway (TLR3 is an exception)
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