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ER stress-mediated interleukin 1β production 
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1. Priming Step:transcription of pro-IL-β and NLRP3

(1) NLRP3 expression by NF-κB activating pattern

recognition or TNF-α

(2) pro-IL-1β expression by IL-1R, TNFR and TLRs

(3) ER stress induced TNF-α as  well  as pro-IL-1β

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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From Endoplasmic reticulum stress  

to the assembly of Inflammasome (1)
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Cell Mol Life Sci. 2011 Mar;68(5):765-83. Epub 2010 Oct 31.
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Nlrp3 Inflammasome

(A cytosolic heterotrimeric protein complex)
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(1) Nlrp3; the regulatory subunit

(2) Asc; the adaptor subunit

(3) Procaspase-1; the effector subunit

Nlrp3 inflammasome is activated by ‘danger signals’ and important in ‘sterile inflammation’

From Endoplasmic reticulum stress  

to the assembly of Inflammasome (3)



From Endoplasmic reticulum stress  

to the assembly of Inflammasome (4)

The Mammalian UPR Pathways
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Nature 454, 455-462(24 July 2008)



From Endoplasmic reticulum stress  

to the assembly of Inflammasome (5)

ER-Induced UPR Activates NF-kB

Meta-Inflammation Research Institute

Antioxid Redox Signal. 2009 Sep;11(9):2353-64



From Endoplasmic reticulum stress  

to the assembly of Inflammasome (6)

ERS Accumulates ROS during Oxidative Protein Folding
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Nature 454, 455-462(24 July 2008)
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� ERS induces IL-1β through UPR 

� Priming of inflammasome assembly via NF-kB activation 

� Chemical chaperone inhibits IL-1β production 

� ERS-induced NLRP3 activation via ROS production 

� HO-1/CO system inhibits IL-1β secretion 

ERS·UPR induces Inflammasome induces IL-1β 
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Priming of inflammasome assembly via NF-kB activation 
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Supplementary2. ER stress induces expresstion of pro-IL-1β mRNA
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Summary
ERS·UPR induces Inflammasome induces IL-1β 

NLRP3 TNF-α Pro-IL-1β



OUR QUESTION
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J Clin Invest. 2006 Jan;116(1):33-5 Neels JG, Olefsky JM.

Inflamed fat: what starts the fire?
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Caspase-1-Prosessed Cytokines Induces IL-17 
by Innate T cells That Mediate Autoimmunity (1)

Cytokine. 2011 Oct;56(1):126-32. 
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Caspase-1-Prosessed Cytokines Induces IL-17 
by Innate T cells That Mediate Autoimmunity (2)

Cytokine. 2011 Oct;56(1):126-32. 
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NLR Function beyond the Inflammasome (1)

Human and Mouse NLR Family Members

Cell. 2010 Mar 19;140(6):821-32
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NLR Signaling beyond the Inflammasome (2)

Eur. J. Immunol. 2010. 40: 595–653
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NLR Signaling beyond the Inflammasome (3)

Eur. J. Immunol. 2010. 40: 595–653
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Inflammasome protects against 
Colorectal Tumorigenesis(4)

Drug Discovery Today: Disease Mechanisms

Volume 8, Issues 3–4, Winter 2011, Pages e71–e78
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Inflammasome protects against 
Colorectal Tumorigenesis(5)

Drug Discovery Today: Disease Mechanisms

Volume 8, Issues 3–4, Winter 2011, Pages e71–e78
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IMMUNOMETABOLISM(1)

Multi-level Interaction between the Metabolic & Immune System

Seminars in Immunology 23 (2011) 431– 437

Obesity results in systemics, chronic low-grade inflammation 

and insulin resistance
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IMMUNOMETABOLISM(2)

Multi-level Interaction between the Metabolic & Immune System

Seminars in Immunology 23 (2011) 431– 437

Cellular and metabolic alternations in adipose tissue during obesity
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