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ER stress-mediated interleukin 13 production
via NF-kB and inflammasome activation
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1. Priming Step:transcription of pro-IL-§ and NLRP3

(1) NLRP3 expression by NF-xB activating pattern

recognition or TNF-a
(2) pro-IL-1B expression by IL-1R, TNFR and TLRs
(3) ER stress induced TNF-a as well as pro-IL-1f3

2. Activation step:assembly of NLRP3 inflammasome

(1) Efflux of potassium by pore-forming toxins

(2) Lysosomal disintegration-induced cathepsin B release

(3) producion of ROS releases TXNIP to bind to NLRP3

(4) ERS produced enough ROS to release TXNIP to bind to NLRP3
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Nlrp3 Inflammasome

(A cytosolic heterotrimeric protein complex)

(1) Nirp3; the regulatory subunit
(2) Asc; the adaptor subunit
(3) Procaspase-1; the effector subunit

NLRP3
inflammasome

caspase-1
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= Rock KL, et al, 2010,
| Annu. Rev. Immunaol. 28:321-42

NIrp3 inflammasome is activated by ‘danger signals’ and important in ‘sterile inflammation’
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The Mammalian Pathways
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ER-Induced UPR Activates

2009 Sep;11(9):2353-64
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ERS Accumulates during Oxidative Protein Folding
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m-Inflammation Responsible for the Progression
from Obesity to Metabolic Syndrome
Originates in the ER Stressed Tissues

® ERS induces IL-1f3 through UPR
® Priming of inflammasome assembly via NF-kB activation

® Chemical chaperone inhibits IL-1p production
® ERS-induced NLRP3 activation via ROS production
® HO-1/CO system inhibits IL-1f3 secretion
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Function(s)

Master regulator of MHC 1l expression

Regulation of inflammatory pathways via
NLRP12 NF-xB inhibition

Inhibition of viral defense via interaction with MAVS

@— " o

Generation of BOS to amplity NE_ <8 aclivation

Recognition of bacterial PGMN fragments inducing
MNF-xB activation

Activation by a wide spectrum of PAMPs and DAMPS
resulting in caspase-1 activation

Recognition of MDP and Bacifus anthracis lethal toxin
inducing caspasa-1 activation

Recognition of bacterial flagellin to induce
NLRC4 caspase-1 activation

CARD domain Pyrin domain - Mitcchondrial localization sequance

. Leucine-rich repeat MACHT domain @ Acid fransactivation domain

Eur. J. Immunol. 2010. 40: 595-653
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