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A novel MyD88 homolog that is essential for LPS signalling
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Context

Toll-like receptors (TLRs) play an essential role in innate and acquired immune responses. They
recognize a wide range of exogenous and endogenous ligands with remarkable specificity. TLR4, in
particular, is involved in the recognition of bacterial lipopolysaccharide (LPS) and fibronectin
fragments. TLRs owe their name to a highly homologous cytoplasmic domain, the Toll-IL-1 receptor
(TIR) domain, that they share with the Drosophila Toll receptor and the IL-1 receptor (IL-1R) family
members; this led to the suggestion that TLR/IL-1R family members use an analogous framework of
signalling molecules. Upon ligand binding TLRs recruit the adaptor molecule MyD88 through
homotypic interactions with a Toll domain found in the C terminus of MyD88. MyD88, in turn, recruits
IL-1-receptor-associated kinase (IRAK) and IRAK-2, which induce the activation of MAPK and NF-?B
through TNF-receptor-associated factor (TRAF)6. A long-standing problem with this model, however,
was the observation that LPS can still induce MAPK and NF-?B activation in peritoneal macrophages
from MyD88- and IRAK- but not TRAF6-deficient mice, whereas IL-1 and IL-18 cannot. This was a
paradox and suggested that LPS may use, in addition to MyD88/IRAK, an as yet unidentified mediator
to activate NF-?B through TRAF6 and MAPKs.

Significant findings

This study reports the existence of a MyD88 homolog termed MyD88-adapter-like (Mal) or TIRAP,
also identified independently by Horng et al (see Additional information). Mal contains a TIR domain at
its C terminus but, unlike MyD88, it lacks a death domain at its N terminus. Mal associates specifically
with TLR4 but not other TLRs. An inhibitory form of Mal can prevent LPS- (but not IL-1- or TNF-a-)
induced NF-?B activation in RAW and THP-1 cells.
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Comments

This study provides the missing link between TLR4 ligand binding and activation of MAPK and NF-
?B. It demonstrates that TLR4 recruits Mal, which specifically associates with IRAK-2 to activate
downstream signalling in response to LPS. These results explain the paradoxical observations in
MyD88- and IRAK-deficient mice; however, the paper raises more questions than it answers. How is
Mal selectively localized to TLR4 and not to other TLRs? What confers this specificity? Is Mal required
for signalling through other TLRs and TLR combinations, or other additional TLR ligands? And finally,
how does Mal activate downstream signalling pathways if IRAK-2 does not possess kinase activity?
More importantly, does Mal have a role in chronic inflammatory disease states, and can it be a
therapeutic target? Future experiments will be aimed at answering these questions.

Methods

Northern blotting, RT-PCR, DNA transfection assays, luciferase reporter assays, western blotting,
immunoprecipitation, yeast two-hybrid analysis
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