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A model for MyD88 TIR-TIR interactions provides a rationale for 

hyperactivation of MyD88 by the L252P mutation and by phosphorylation.  

Laurens Vyncke, Jan Tavernier, Frank Peelman 

 

Members of the Toll-like receptor and IL-1 receptor families all signal via Toll/IL-1R 

(TIR) domain-driven assemblies with adaptors such as MyD88. By combining the 

mammalian two-hybrid system MAPPIT,extensive random mutagenesis, and NF-B 

activation assays, we complement and extend crystallographic and NMR data, and 

reveal how TIR domains interact. We fully delineate the interaction sites on the 

MyD88 TIR domain for homo-oligomerization and for interaction with Mal and TLR4. 

These sites do not confirm the MyD88 TIR crystallographic interfaces. In silico 

docking, guided by our extensive mutagenesis data leads to an alternative model, 

where interactions between three sites drive MyD88 TIR homo-oligomerization. 

These three sites are the BB-loop, the alpha C’-helix and the alpha E- helix.  

Interactions between these three sites allow two types of MyD88-MyD88 TIR-TIR 

interfaces. In an asymmetrical MyD88 TIR-MyD88 TIR interface, the BB-loop 

interacts with the alpha E-helix, explaining how BB-loop mimetics inhibit MyD88 

signaling. The alpha C’-helix of two MyD88 TIR domains interact symmetrically. 

Mutations in these three sites strongly affect NF-B activation. S244 at the end of the 

C’-helix in MyD88 was shown to be phosphorylated. We find that a phosphomimetic 

S244D mutation hyperactivates MyD88, completely mimicking the oncogenic L252P 

mutation. Based on our in silico docking, we build a model in which the MyD88 TIR 

domains assemble into a left-handed helix, by alternating interactions via the 

symmetrical and asymmetrical interfaces. This helical model is compatible with the 

Myddosome death domain crystal structure. This assembly explains the regulation of 

MyD88 by phosphorylation and oncogenic mutations, as supported by molecular 

dynamics simulations.Phosphorylation at S244 and the L252P mutation both affect 

the position of the C-terminal end of the C’-helix. This facilitates formation of the 

symmetrical interface. 


