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Wheat amylase trypsin inhibitors drive intestinal
inflammation via activation of toll-like receptor 4

Yvonne Junker 1, Sebastian Zeissig, Seong-Jun Kim, Donatella Barisani, Herbert Wieser,
Daniel A Leffler, Victor Zevallos, Towia A Libermann, Simon Dillon, Tobias L Freitag, Ciaran P Kelly,
Detlef Schuppan

Affiliations + expand
PMID: 23209313 PMCID: PMC3526354 DOI: 10.1084/jem.20102660
Free PMC article

Abstract

Ingestion of wheat, barley, or rye triggers small intestinal inflammation in patients with celiac
disease. Specifically, the storage proteins of these cereals (gluten) elicit an adaptive Th1-mediated
immune response in individuals carrying HLA-DQ2 or HLA-DQ8 as major genetic predisposition.
This well-defined role of adaptive immunity contrasts with an ill-defined component of innate
immunity in celiac disease. We identify the a-amylase/trypsin inhibitors (ATls) CM3 and 0.19, pest
resistance molecules in wheat, as strong activators of innate immune responses in monocytes,
macrophages, and dendritic cells. ATls engage the TLR4-MD2-CD14 complex and lead to up-
regulation of maturation markers and elicit release of proinflammatory cytokines in cells from celiac
and nonceliac patients and in celiac patients' biopsies. Mice deficient in TLR4 or TLR4 signaling are
protected from intestinal and systemic immune responses upon oral challenge with ATls. These
findings define cereal ATls as novel contributors to celiac disease. Moreover, ATls may fuel
inflammation and immune reactions in other intestinal and nonintestinal immune disorders.
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Human ag;-casein induces IL-8 secretion by binding
to the ecto-domain of the TLR4/MD2 receptor
complex

Thorsten Saenger 1, Stefan Vordenbaumen 2, Swetlana Genich 3, Samer Haidar 4,
Marten Schulte 2, Christian Nienberg €, Ellen Bleck 7, Matthias Schneider &, Joachim Jose °

Affiliations + expand
PMID: 30553868 DOI: 10.1016/j.bbagen.2018.12.007

Abstract

Background: The milk protein agj-casein was recently reported to induce secretion of
proinflammatory cytokines via Toll-like receptor 4 (TLR4). In this study, agi-casein was identified as
binder of theTLR4 ecto domain.

Methods: IL-8 secretion after stimulation of TLR4/MD2 (myeloid differentiation factor 2)/CD14
(cluster of differentiation 14)-transfected HEK293 cells (TLR4") and Mono Mac 6 cells (MM®6) with
recombinant ag;-casein, or LPS as control was monitored. Binding of agq-casein to TLR4 was
quantified by microscale thermophoresis (MST).
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