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Toll-like receptor/Interleukin (IL)-1 receptors (TLR/IL-1R) play a fundamental role 

in the immune response. Upon detection of microbial components, TLR/IL-1Rs trigger an 

intracellular response that requires the assembly of multimolecular complexes, activation 

of key kinases and induction of a transcriptional response that ultimately results in the 

increased expression of inflammatory genes. Although the TLR/IL-1R signalling responses 

have evolved as advantageous mechanisms to fight microbial infections, their aberrant 

activation can promote the onset of inflammatory and autoimmune diseases. For this 

reason, TLR/IL-1Rs have attracted considerable interest as potential targets of 

therapeutic strategies. 

 

 TLR/IL-1Rs are distributed in various cellular compartment and recognize different 

microbial components. Nevertheless, with the exception of TLR3, all receptors in the 

family utilize the intracellular adaptor protein MyD88 to trigger their signal transduction 

pathways. Thus, MyD88 stands out as a potential general target to counteract TLR/IL-1R-

mediated responses. MyD88 comprises an N-terminal death domain (DD), which 

interacts with downstream kinases, and a C-terminal TIR domain that interacts with 

TLR/IL-1Rs. Upon ligand binding, MyD88 oligomerizes and is recruited to TLR/IL-1Rs 

together with the downstream kinases. Since both the DD and the TIR domains are 

required for oligomerization, interference with their ability to dimerize may inhibit 

TLR/IL-1R-responses. We have performed extensive site-directed mutagenesis to identify 

residues in MyD88 that are required for oligomerization and tested their impact on 

downstream signalling events. These studies have highlighted short stretches of the 

protein that offer a surface of dimerization in live cells. Expression of these regions of 

MyD88 as fusion proteins with a GFP moiety interfered with TLR/IL-1R-responses. 

Moreover, these short aminoacidic stretches have served as template to design decoy 

peptides and synthetic mimetics that interfere with protein-protein interactions between 

MyD88 and TLR/IL-1Rs in live cells. Given the central role of MyD88 in several human 

diseases, it is foreseen that pharmacological modulation of TLR/IL-1R signalling pathways 

by these drugs might yield clinical benefits in the treatment of human pathologies. 

 


