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Myeloid differentiation factor 88 (MyD88) is an adaptor protein that transduces intracellular 

signaling pathways evoked by the Toll-like receptors (TLRs) and interleukin-1 receptors 

(IL-1Rs). MyD88 is composed of an N-terminal death domain (DD) and a C-terminal 

Toll/IL-1 receptor (TIR) domain, separated by a short region. Upon ligand binding to 

TLR/IL-1R  receptors, MyD88 oligomerizes and recruits the interleukin-1 receptor-

associated kinases (IRAKs) to form the Myddosome complex. In turn, this multimeric 

complex triggers the activation of signaling proteins and transcription factors, thus leading 

to activation of a defense response by immune cells that have sensed foreign organisms. 

However, 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, or even trigger the neoplastic transformation of 

immune cells. For these reasons, MyD88, and more generally the Myddosome, have 

attracted considerable interest as potential therapeutic targets. Since MyD88 has no 

enzymatic activity, but its function relies on the ability to promote higher order protein-

protein interactions, development of inhibitors has focused on interference with such 

interactions.  

Our group has performed extensive site-directed mutagenesis of conserved residues that 

are located in exposed regions of the MyD88 DD and TIR domains and analyzed the effect 

of the mutations on MyD88 signaling and immune cell activation. These studies have 

paved the way for the development of small molecules that mimic the surfaces relevant for 

MyD88 protein-protein interactions. Small-scale screenings of such molecules have 

yielded interesting candidates that could be further exploited as therapeutic drugs for 

blocking the activity of the Myddosome. These studies represent a proof-of-principle that 

MyD88 and the Myddosome are “druggable” targets and suggest that interfering with the 

adaptor function of MyD88 may represent a valuable strategy to counteract unwanted 

activation of this signaling pathway in human diseases.  


