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Inflammasome
 large macromolecular signaling complexes that control 

the proteolytic activation of two highly proinflammatory 

IL-1 family cytokines, IL-1β and IL-18.

 an intracellularmultimeric protein complex that 

regulates the maturation and release of 

proinflammatory cytokines of the IL-1 family in 

response to pathogens and endogenous danger 

signals.

 plays a role in the chronic inflammation of the airways 

of patients with asthma and chronic obstructive 

pulmonary disease, as well as in the initiation and 

progression of the inflammatory process in pulmonary 

fibrosis.



Historical Perspective
 The link between mutations in NLR genes and inflammatory

diseases was established by Hoffmann and colleagues in

2001, when they described mutations in NLRP3 in individuals

affected by Muckle-Wells syndrome.

 In 2002, Martinon et al. described, for the first time, an

inducible high-molecular-weight complex containing NLRP3,

an adaptor protein [apoptosis-associated speck-like protein

containing a CARD domain (ASC)], and proinflammatory

caspases, which they called the inflammasome.



Proposed consequences of Toll like 

receptor (TLR) recognition of exogenous 

versus endogenous ligands
Science 2010;327(5963):291-5

Regulation of adaptive immunity by the 

innate immune system



http://www.adipogen.com/inflammasomes/ (Fig : Overview on inflammasome-associated diseases.)

http://www.adipogen.com/inflammasomes/


Fig. 1. Nucleotide oligomerization domain (NOD)-like receptor containing a pyrin domain (NLRP3) inflammasome.

Am J Physiol Lung Cell Mol Physiol 2012;303: L627–L633



Fig. 3. Human inflammasome-related proteins. NLRPs contain an NH2-terminal

PYD, a conserved NACHT domain, and a COOH-terminal LRR domain.

Am J Physiol Lung Cell Mol Physiol 2012;303: L627–L633



Figure 1. Overview of inflammasome composition and activating stimuli. 

Chest 2014;145:1121 – 1133



Fig. 1. AIM2, NLRP1, NLRC4 and NLRP3 inflammasomes (nucleotide-binding domain, leucine-rich 

repeats containing family, pyrin domain-containing-3)
Clin Exp Allergy 2014;44:160–172



Frontiers in Immunology 2013;4:393 Figure .  Summary of the main characteristics of the NLRs 



Cell & Mol Immunol 2011: 8;146–156



Am J Physiol Lung Cell Mol Physiol 2012;303: L627–L633

Fig. 2. Activation of the inflammasome.

Activation of the inflammasome



Am J Physiol Lung Cell Mol Physiol 2012;303: L627–L633



Table 1 — Activation of Infl ammasomes by Respiratory Pathogens

CHEST 2014;145: 1121 – 1133



Figure 2. Representation of NLRs involved in lung infections 

Frontiers in Immunology 2013;4:393 



Fig. 2. NLRP3 inflammasome activation
Clin Exp Allergy 2014;44:160–172



Figure 2. Two signals are needed to activate the NLRP3 inflammasome. Chest 2014; 145 : 1121 – 1133



Figure 1 Multiple levels of NLRP3 inflammasome regulation. Am J Pathol 2014; 184: 42-54



Figure 2 The NLR 3 inflammasome in lung inflammation and injury. Am J Pathol 2014; 184: 42-54



Figure 1 Primary sensitization of the airways in the induction of allergic-type asthma. Nat Med 2012 18;672-683 

천식에서 inflammasome



Figure 3. Different T cell subtypes involved in the pathogenesis of asthma and its differing endotypes. 

Nat Med 2012 18;672-683 



J Mol Cell Biol 2012; 4:3–10



Table 2.  Innate immune cells in 

allergic diseases

Immunol Rev 2011;242:106-27

Table 1.  Innate immune 

system pattern recognition 

receptors (PRRs) in allergic 

diseases



Figure 1. Current model for T helper (Th)2 sensitization 

to inhaled allergens. Trends Immunol 2013;34:540-7.



Figure 1.

HBEC from asthmatics have enhanced production 

of pro-inflammatory cytokines in

response to IAV infection. Apical washes from 

HBEC from asthmatics (n=7) and nonasthmatics

(n=8) were collected 6 or 24 hours post-IAV 

infection or 24 hours HBSS control

treatment and analyzed for (A) IL-1β; (B) IL-6; and 

(C) TNFα concentrations by ELISA.

J Allergy Clin Immunol. 2012; 130: 958–967.

Influenza enhances caspase-1 in bronchial epithelial cells 

from asthmatics and is associated with pathogenesis



Figure 2. Gene- specific qRT-PCR confirmation of inflammasome-related gene expression. Total RNA 

from HBEC from asthmatics (n=7) and non-asthmatics (n=8) at 6 or 24 hours post-IAV infection or 24 

hours HBSS control treatment was analyzed for expression of (A) CASP1; (B) PYCARD; (C) CASP4; 

(D) NOD2; (E) NLRC5; and (F) RIPK2 by qRT-PCR. Ct values were normalized to β-actin.

J Allergy Clin Immunol. 2012; 130: 958–967.



Figure 3. Caspase-1 and PYCARD co-localize with IAV-infection. HBEC from (A) asthmatics and (B) non-asthmatics 

6 or 24 hours post-IAV infection or HBSS control treatment were probed for Caspase-1 (red) and PYCARD (green). 

DAPI stain identified nucleic acid (blue). Images are representative of 3 asthmatic and 3 non-asthmatic isolates. 

White bars=10μm.

J Allergy Clin Immunol. 2012; 130: 958–967.



Figure 4. HBEC from asthmatics have enhanced 

expression of antiviral genes. Total RNA from

HBEC from asthmatics ( n=7) and non-asthmatics 

( n=8) at 6 or 24 hours post-IAV infection

or 24 hours HBSS control treatment was analyzed 

for expression of (A) IFNβ; (B) IP-10;

and (C) RIG-I by qRT-PCR. Ct values were 

normalized to β-actin. J Allergy Clin Immunol. 2012; 130: 958–967.

Figure 5. Viral replication is not significantly 

increased in HBEC from asthmatics. (A) Total 

RNA from IAV-infected HBEC from asthmatics 

(n=7) and non-asthmatics (n=8) were analyzed

for IAV hemagglutinin (HA) RNA by qRT-PCR. Ct 

values were normalized to β-actin. (B)

Vial titer of apical washes from HBEC from 

asthmatics (n=4–5) and non-asthmatics (n=6) at

6 and 24 hours post-IAV infection.



Figure 6. Casp1 −/− MTEC have diminished antiviral gene expression in response to IAV infection.RNA 

from wildtype (n=8) and Casp1 −/− (n=9) MTEC 24 hours post-IAV infection or control were analyzed for 

expression of (A) IFNα; (B) IFNβ; (C) RIG-I; (D) IL-6; (E) IP-10 by qRT-PCR. Ct values were normalized to 

β-actin. @ p<0.05 Student’s T-test Casp1 −/−vs. wildtype, 24hrs post-IAV infection only; * p<0.05, **p<0.01; 

***p<0.001 ANOVA and Tukey post-hoc test, Casp1 −/− vs. wildtype 24hrs post-IAV and control infection; 

##p<0.01, ### p<0.001 Factorial ANOVA, interaction between genotype and infection.

J Allergy Clin Immunol. 2012; 130: 958–967.



Figure 7. CASP1 −/− MTEC have diminished viral replication. (A) 

Total RNA from Casp1 −/− (n=9) and wildtype (n=8) MTEC 24 

hours post-IAV infection or media control treatment were

analyzed for IAV matrix 1 (M1) RNA by qRT-PCR. Ct values were 

normalized to β-actin. (B) Vial titer was assessed using media 

supernatents from Casp1 −/− (n=9) and wildtype

(n=8) MTEC 24 hours post-IAV infection.

J Allergy Clin Immunol. 2012; 130: 958–967.

Conclusion:Caspase-1 plays an important 

role in the airway epithelial cell response to 

influenza infection, which is enhanced in 

asthmatics and may contribute to the 

enhanced influenza related pathogenesis 

observed in vivo.



Elevated expression of the NLRP3 inflammasome in 

neutrophilic asthma

Eur Respir J 2014; 43: 1067–1076



Eur Respir J 2014; 43: 1067–1076



Eur Respir J 2014; 43: 1067–1076



Eur Respir J 2014; 43: 1067–1076



Eur Respir J 2014; 43: 1067–1076



In conclusion, we have shown the presence of increased gene expression for the NLRP3 

inflammasome in mixed sputum cells from patients with neutrophilic asthma and have 

further demonstrated the presence of NLRP3 and caspase-1 protein in both sputum 

macrophages and neutrophils in neutrophilic asthma.
Eur Respir J 2014; 43: 1067–1076



NLRP3 inflammasome is required in murine asthma in the

absence of aluminum adjuvant. A.-G. Besnard AG et al. Allergy 2011; 66: 1047–1057.

Hyaluronan Activation of the Nlrp3 Inflammasome Contributes to the Development of Airway 

Hyperresponsiveness.  Feng F et al.  Environ Health Perspect  2012;120:1692–1698. 

Sputum Inflammatory Cells from Persons with Allergic Rhinitis and Asthma Have 

Decreased Inflammasome Gene Expression.  Brickey WJ et al. J Allergy Clin Immunol. 2011 ; 

128: 900–903.

Associations of functional NLRP3 polymorphisms with susceptibility to food-induced 

anaphylaxis and aspirin induced Asthma. Hitomi Y et al. J Allergy Clin Immunol 

2009;124:779-85.

Serum Amyloid A Activates the NLRP3 Inflammasome and Promotes Th17 Allergic Asthma in 

Mice. Ather JL et al. J Immunol 2011; 187: 64–73.

Interleukin-17–producing innate lymphoid cells and the NLRP3 inflammasome facilitate 

obesity-associated airway hyperreactivity.  Kim HY et al. Nature Med 2014;20:54-62

Interleukin-1 Receptor and Caspase-1 Are Required for the Th17 Response in Nitrogen 

Dioxide–Promoted Allergic Airway Disease. Martin RA et al. Am J Respir Cell Mol Biol 

2013;48:655–664

Rhinovirus-Induced Calcium Flux Triggers NLRP3 and NLRC5 Activation in Bronchial Cells. 

Triantafilou K et al. Am J Respir Cell Mol Biol 2013;49: 923–934



Asthma phenotypes

Nat Med 2012 ;18(5):716-25



Nat Med 2012 ;18(5):716-25



Identification of asthma clusters in two independent 

Korean adult asthma cohorts

Eur Respir J 2013; 41: 1308–1314



Identification of Subtypes of Bronchial Asthma in 

Korean Patients by Cluster Analysis

Lung 2013;191:87–93







Role of neutrophils in persistent airway obstruction 

due to refractory asthma 

Respirology 2012; 17: 322–329
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Elevation of S100 calcium binding protein A9 in 

sputum of neutrophilic inflammation in severe 

uncontrolled asthma

Ann Allergy Asthma Immunol 2013;111:268-275





S100 proteins: functions and association with human diseases

http://edoc.hu-berlin.de/dissertationen/pietas-agnieszka-2004-11-22/HTML/chapter1.html



Gene: Box = exon (light blue = 5'UTR, yellow = CDS, red = 3'UTR); Line = intron.

Protein: Upper boxes, alternating colours: exons (coding part only). Lower boxes: protein domains. Green box = not structure; blue 

box = helix; violett box = calcium-binding domain

Official Symbol: S100A9 and Name: S100 calcium binding  protein A9

Other Aliases: 60B8AG, CAGB, CFAG, CGLB, L1AG, LIAG,  MAC387, MIF, MRP14, NIF, P14

Chromosome: 1; Location: 1q21

Total gene size: 3714bp

mRNA: 573bp

Protein:114aa



Schematic representation of the proposed major receptor-mediated signaling pathways induced  by S100A8/A9 in airway mesenchymal 

cells. 

Can. J. Physiol. Pharmacol. 2009;87:743–755





Generation of neutrophilic mice model using OVA/Complete Freund's Ajuvants (CFA) – Treated mice (Am J 

Physiol Lung Cell Mol Physiol. 2011;300(5):L679-90).
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Expression of S100A8 and  A9 in OVA/OVA and OVA/CFA model



Temporal expression of S100A9 expression and activation 

of caspase-1 in Ova/Alum sensitized/Ova challenged and 

OVA/CFA sensitized/OVA challenged mice.
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NF-kB activation by S100A9 
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CHEST 2014; 145 : 1121 – 1133

Inhibitors for inflammasomes



Pharmacology & Therapeutics 130 (2011) 364–370



Future directions

• Inflammasome more information

• The role of Inflammasome on lung 
 further evaluation

Better understanding 
and treatement of 
lung diseases


