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IRAK4 kinase inhibitors: The pharmacology of blocking Toll/IL1 signaling
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Objectives: IRAK4 is a central kinase in innate immune signalling that controls signaling from Toll-like receptors and IL1 family receptors which detect bacterial and viral pathogens and products of 

sterile inflammation to produce pro-inflammatory cytokines.  We developed potent and highly selective inhibitors of IRAK4 with excellent cell potency and tested them in in vitro and in vivo efficacy 

for treatment of inflammatory disease. One of these compounds is currently in Phase 2 clinical trials.  

Methods/Results: Inhibitors of IRAK4 show efficacy in mouse models of inflammatory disease and in primary human cells treated with disease-relevant inflammatory stimuli.  In vitro experiments 

demonstrate that inhibition of IRAK4 kinase activity has little effect on the activation of the MAP-kinases and NFkB in primary human cells but profoundly affects the activation of the transcription 

factor IRF5.  However, ablation of IRAK4 protein expression completely blocks activation of these processes demonstrating a kinase-independent scaffold activity essential for IL1 and TLR signaling.  

Furthermore, we show that while inhibition of IRAK4 has profound effects on TLR induced cytokine and interferon production in myeloid cells, it has only a modest effect on IL1 induced cytokine 

production in fibroblasts and epithelial cells. 

Conclusions: These results demonstrate that there are separable scaffold and kinase dependent functions of IRAK4 and that there are differences in the role of IRAK4 kinase activity in TLR and 

IL1 signaling in different cell types. These data have implications for the use of IRAK4 inhibitors in the treatment of inflammatory disease and on the use of biomarkers to measure the inhibition of 

IRAK4.

Background

Inhibition of IRAK4 minimallly inhibits IL1 induced IL6 in fibroblasts but 

significantly inhibits R848 induced IL6 in monocytes
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