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Abstract

The inflammasome serves as a mechanism by which the body senses damage or danger. These 

multiprotein complexes form in the cytosol of myeloid, epithelial and potentially other cell types 

to drive caspase-1 cleavage and the secretion of the pro-inflammatory cytokines IL-1β and IL-18. 

Different types of inflammasomes, centered on (and named after) their cytosolic NLRs, respond to 

signals from bacteria, fungi, and viruses, as well as “sterile inflammatory” triggers. Despite the 

large body of research accumulated on rodent and human inflammasomes over the past 15 years, 

only recently have studies expanded to consider the role of inflammasomes in veterinary and 

wildlife species. Due to the key role of inflammasomes in mediating inflammatory responses 

observed in humans and rodents, characterization of the similarities and differences between 

humans/rodents and veterinary species is required to identify genetic and evolutionary influences 

on disease responses and to develop therapeutic candidates for use in veterinary inflammatory 

syndromes. Here, we summarize recent findings on inflammasomes in swine, cattle, dogs, bats, 

small ruminants, and birds. We describe current gaps in our knowledge and highlight promising 

areas for future research.
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Overview of Inflammasome Research in Rodents and Humans

Inflammasome sensor proteins detect invading pathogens or damage in the body, leading to 

cell death and/or cytokine release that spur innate immune responses (reviewed by many, 

including Guo et al., 2015; Man and Kanneganti, 2015; Broz and Dixit, 2016). 

Inflammasome components, originally thought to be restricted to myeloid cells, are now 

known to be expressed in a variety of cell types. In response to a pathogen or danger signal, 

inflammasome sensor proteins recruit adaptor proteins and effector caspases. In canonical 

inflammasome pathways, caspase-1 activation leads to maturation and release of the pro-

inflammatory cytokines interleukin (IL)-1β and IL-18. A wide range of pathogens—

bacterial, fungal, and viral—activate the inflammasome, often via specific effectors that are 

“sensed” by the cell (Franchi et al., 2012; Chen and Ichinohe, 2015). Inflammasome-driven 

cytokine release also drives sterile inflammation, such as in the response of myeloid cells to 

uric acid crystals in gout (Martinon et al., 2006), to asbestos crystals (Dostert et al., 2008), 

and to cholesterol crystals (Duewell et al., 2010). A growing body of literature links 

inflammasome pathways to chronic diseases such as diabetes, heart disease, and Crohn’s 

disease, and genetic mutations resulting in over-activation of the inflammasome, as are 

present in genetic cryopyrinopathies, result in deleterious effects from inappropriate 

inflammatory responses.

Although some inflammasomes require Toll-like receptor (TLR)-mediated activation 

(“signal 1”) and downstream NF-κB-driven transcription of pro-IL-1β and pro-IL-18 

substrates, other inflammasome sensors do not require a transcriptional activation step. Cell 

types which constitutively express sufficient levels of cytokine substrates can also respond 

directly to inflammasome activators (Puren et al., 1999). The activating signal that initiates 

inflammasome assembly involves a protein sensor present in the cytosol, such as from the 

NLR family (NLR = nucleotide-binding domain and leucine-rich repeat containing), that can 

sense pathogen-associated molecular patterns (PAMPs) and/or danger-associated molecular 

patterns (DAMPs). Different types of inflammasomes involve different NLRs in response to 

distinct types of stimuli (for reviews of mechanisms described below, see Wen et al., 2013; 

Chavarria-Smith et al., 2015; Vance, 2015; He et al., 2016). For example, anthrax lethal 

toxin cleaves the N-terminus of the NLRP1 protein, activating the NLRP1 inflammasome. 

The NLRP3 inflammasome can be activated by triggers including pore-forming toxins, ATP, 

and crystalline matter; although the exact mechanism remains unknown, K+ efflux, Ca2+ 

signaling, and mitochondrial dysfunction have been implicated in NLRP3 activation. The 

NAIP/NLRC4 inflammasome is activated by binding of bacterial flagellin and/or type III 

secretion system components to NAIP proteins, and the AIM2 inflammasome binds double-

stranded DNA. Note that some inflammasomes (e.g., AIM2) involve sensor proteins outside 

of the NLR family. Following this initial signal, the sensor proteins drive formation of 

cytosolic complexes. For the AIM2 and NLRP3 inflammasomes, sensor activation allows for 

recruitment of the adaptor protein ASC via interaction of pyrin domains on each protein and 

recruitment and polymerization of caspase-1 via its CARD domain (Cai et al., 2014; Lu et 

al., 2014). This results in autocatalytic cleavage of caspase-1 into two subunits, activating it 

as a protease (Fig. 1). Protein components and activators of a sample of major 

inflammasomes are summarized in Table 1.
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Caspase-1 cleavage of pro-IL-1β and pro-IL-18 leads to secretion of the active form of these 

cytokines from macrophages. In some inflammasomes, caspase-1 activation also leads to the 

induction of pyroptosis, a controlled inflammatory cell death process that results in osmotic 

lysis of the cell due to pore formation in the cell membrane (coined by Cookson and 

Brennan, 2001; Fink and Cookson, 2006). Pyroptosis provides the opportunity for release of 

intracellular bacterial pathogens, exposing them to neutrophil-mediated killing (Miao et al., 

2010), but can also result in systemic tissue and organ damage (Aziz et al., 2014). Therefore, 

careful regulation of induction of pyroptosis in response to inducing signals is critical. Cell 

lysis in pyroptosis is tied to activation of inflammatory caspases by their action on the 

gasdermin D (GSDMD) protein; caspase-1 and -11 cleavage of GSDMD liberates the N-

terminal domain of GSDMD to induce cell lysis (Shi et al., 2015; Kayagaki et al., 2015) by 

pore formation (Aglietti et al., 2016; Ding et al., 2016; Liu et al., 2016; Sborgi et al., 2016). 

Interestingly, activation of gasdermins by caspases classically associated with apoptosis can 

also lead to rapid cell lysis in a variety of cell types, indicating that gasdermin expression 

may be the primary required component for pyroptotic death (Shi et al., 2015; Wang et al., 

2017).

While much literature has focused on the canonical inflammasome pathway of activation, 

recent work has discovered and elucidated the role of non-canonical inflammasomes, 

involving inflammatory caspases-4, -5, and -11, in responses of rodents and humans to 

invasion by pathogens (reviewed by Crowley et al., 2017). Humans express caspases-4 and 

-5, while mice express the orthologue caspase-11; these caspases have similar roles, but 

exhibit differences in expression patterns (Crowley et al., 2017). Caspase-11 becomes 

activated via direct binding of lipopolysaccharide (LPS) in the host cell cytoplasm (Shi et 

al., 2014), inducing pyroptosis via cleavage of GSDMD, as described above (Fig. 1); it can 

also drive secretion of IL-1β and IL-18 via non-canonical activation of the NLRP3 

inflammasome (Kayagaki et al., 2011). Therefore, the caspase-11 pathway reflects a 

response to cytoplasmic LPS that is independent of signaling through TLRs and canonical 

pathways. Caspase-11-dependent pathways are important in responses to invasion by Gram-

negative bacteria, including infection with Burkholderia sp. (Aachoui et al., 2013) and 

Salmonella enterica Typhimurium (Knodler et al., 2010; Knodler et al. 2014).

A large number of pathogens that activate inflammasome pathways are of veterinary 

importance, including Bacillus anthracis (anthrax), Francisella tularensis (tularemia), and 

Salmonella enterica Typhimurium (salmonellosis). Veterinary species, both domestic and 

wildlife, play important roles in transmission of zoonotic diseases; therefore, explorations of 

how current knowledge of inflammasomes applies to veterinary species can inform both 

human and animal health. For example, differences in inflammasome components between 

genomes could aid in explaining species differences in responses to pathogen invasion or in 

immune responses to vaccination. Additionally, genetic differences in inflammasome 

components or regulators could help explain breed-based differences in production traits 

(e.g., response to stress, gut function). In the context of its potentially broad implications in 
vivo, this review summarizes the current state of research on inflammasomes in multiple 

animal species, including cattle, swine, small ruminants, bats, birds, and dogs. We have 

focused on the NLRs and associated inflammasome complexes, as previous reviews have 

summarized functions of TLRs in diverse species (although we note that many examples of 
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NLRP3 upregulation discussed below are the result of TLR signaling as a transcriptional 

“priming” signal, prior to inflammasome complex formation). New avenues of veterinary 

research are proposed to apply knowledge gained in rodents and humans to production 

livestock and wildlife species.

Inflammasome Research in Swine

Of livestock species, the most extensive inflammasome characterization has been conducted 

in pigs, presumably due to their potential use as models of the human immune system 

(Dawson et al., 2017). Extracellular ATP, nigericin, and crystals (both alum and calcium 

pyrophosphate dihydrate (CPPD)), known activators of the inflammasome in mice and 

humans, activate inflammasomes in LPS-primed porcine cells (PBMCs; Kim et al., 2014). 

High levels of NLRP3 expression were detected in porcine Peyer’s patches and mesenteric 

lymph nodes, with upregulation in gut-associated lymphoid tissues in the presence of 

probiotic Lactobacillus (Tohno et al., 2011). However, the AIM2 and NAIP/NLRC4 

inflammasome pathways are absent in pigs (Dawson et al., 2017; Sakuma et al., 2017).

The best characterized trigger of inflammasome responses in pigs is the porcine reproductive 

and respiratory syndrome virus (PRRSV), which affects swine herds worldwide and is the 

largest economic concern for pork producers. Inoculation of pigs with a PRRSV vaccine 

strain upregulates genes in the NLRP3 inflammasome pathway (Islam et al., 2016). PRRSV 

infection causes IL-1β secretion in the pig (Lunney et al., 2010), with IL-1β secretion from 

porcine alveolar macrophages (PAMs) upregulated shortly after infection (Qiao et al., 2011; 

Bi et al., 2014). The virus’ small envelope protein E activates the inflammasome by acting as 

an ion channel; Zhang et al. (2013b) hypothesize that drugs that block the PRRSV protein E 

ion channel may reduce inflammasome-mediated tissue damage in PRRSV infection. The 

PRRSV-encoded nsp11 protein can in turn inhibit IL-1β expression and secretion in PAMs 

(Wang et al., 2015), suggesting that PRRSV components can modulate inflammasome 

function. Additionally, variation in the porcine gene sequence for guanylate binding protein 

5 (GBP5), an activator of NLRP3 inflammasome assembly (Shenoy et al., 2012), is 

associated with differences in responses (viremia, body weight) of pigs to PRRSV 

(Boddicker et al., 2012; Koltes et al., 2015). Porcine caspase-1 and IL-1β secretion can also 

be activated by the p7 protein of classical swine fever virus (Lin et al., 2014). The p7 protein 

is part of a class of hydrophobic proteins expressed by many animal viruses known as 

viroporins, which form oligomeric pores in host cell membranes (Nieva et al., 2012); this 

finding is consistent with other work demonstrating a role for viroporins in inflammasome 

induction, similar to other pore-forming toxins.

In humans, over-activation of inflammasomes can lead to inflammatory disease and tissue 

damage. Recent findings suggest potential for application of inflammasome research to 

porcine production stress and other chronic conditions. In lactating sows, feed reduction was 

demonstrated to reduce levels of expression of NLRP3, CASP1, and IL1B in liver 

approximately two-fold, indicating potential for influences of environment on porcine 

inflammasomes (Gessner et al., 2015). Hypoxia in piglets leads to brain injury and is 

associated with caspase-1 activation and small increases (<2-fold) in IL-1β release in the 

cerebral cortex (Angelis et al., 2014). Additionally, activation of NLRP3, ASC (PYCARD), 
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and IL1B transcription in aortal tissue was observed in a porcine atherosclerosis model (Li et 

al., 2013); the authors indicate that this may be due to cholesterol crystals. In human cells, 

effects of cholesterol are post-transcriptional, as pre-priming (i.e., with LPS) is required for 

upregulation of cytokine substrates and NLRP3 prior to inflammasome activation by 

cholesterol crystals (Duewell et al., 2010; Rajamaki et al., 2010). Overall, characterization of 

porcine inflammasome responses to physiological and metabolic factors may be useful for 

studies aiming to improve swine production and health, but our level of understanding is at a 

nascent stage.

Inflammasome Research in Cattle

Despite characterized roles of inflammasomes in rodent and/or cell culture models of 

important bovine pathogens like Mycobacterium bovis, Bacillus anthracis, and Salmonella, 

very few studies have attempted to characterize inflammasome responses in cattle. The 

NLRP3 inflammasome has been demonstrated to be activated by ATP in cultured cattle 

monocytes; distinct from mice and humans (Di Virgilio et al., 2017), this process in bovine 

cells does not require formation of membrane pores by the P2X7 receptor (Hussen et al., 

2012). Studies have also examined activation of inflammasome components by bovine 

viruses; Wang et al. (2014) demonstrated caspase-1 activation upon in vitro infection of 

bovine kidney cells with bovine herpesvirus 1, and Schaut et al. (2016) demonstrated IL-1β 
secretion from bovine monocyte-derived macrophages in the presence of bovine viral 

diarrhea virus type 2 and LPS. Recently, alum was demonstrated to activate IL-1β secretion 

in bovine peripheral blood mononuclear cell culture via NLRP3 activation in the absence of 

TLR stimulation (Harte et al., 2017).

Cattle are a natural host for anthrax, an activator of the NLRP1 inflammasome. Consistent 

with the closer evolutionary relationship of bovine and bison NLRP1 sequences to the 

human NLRP1 protein, bovine and bison macrophages were resistant to the cleavage event 

that activates rodent NLRP1 (Levinsohn et al., 2012), failing to undergo pyroptotic 

responses observed in sensitive rodent macrophages and associated with protection from 

anthrax spore infection in mice (Vrentas et al., in preparation). This result suggests that the 

NLRP1 activation response to anthrax has not evolved in cattle, which, like in the human 

host, could be the basis for their sensitivity to anthrax. Differences in evolution of the 

NLRP1 sequence may have resulted from long-term population exposures to other activators 

of the NLRP1 inflammasome, such as the parasite Toxoplasma gondii or a general activation 

condition such as ATP depletion (as described by Liao and Mogridge, 2013; Neiman-

Zenevich et al., 2014).

Other recent studies in cattle have identified breed-related differences in inflammasome-

related responses that may correlate with differences in responses to infection. Macrophages 

from Brown Swiss as compared to Holstein cattle differed in their responses to bacterial and 

fungal infections, including IL-1β secretion, production of reactive nitrogen species, and 

ability to kill intracellular Salmonella enterica Typhimurium (Gibson et al., 2016). In Angus 

cattle, a copy number variation in the genome adjacent to (and in the same haplotype block 

with) the bovine NLRP3 gene correlates with the level of resistance to infection with 
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gastrointestinal nematodes, suggesting that genetic variation in NLRP3 could contribute to 

responses to parasite invasion (Xu et al., 2014).

Finally, studies have also investigated the relationship between probiotic bacteria and the 

bovine innate immune system. The probiotic strain Lactobacillus rhamnosus GR-1 reduces 

E. coli adhesion to bovine mammary epithelial cells, suggesting a potential therapeutic 

approach to prevent mastitis (Wu et al., 2015), an inflammatory condition with huge 

economic impact to the dairy industry. One effect of the probiotic was attenuation of NLRP3 

activation associated with E. coli infection, although downstream effects were not assessed.

Inflammasome Research in Other Mammals

Currently, data on inflammasomes in sheep and goats is limited to NLRP3 expression data. 

NLRP3 mRNA expression in goat tissues was recently profiled by Zhang et al. (2017). In 

Merino sheep, vaccination with the TLR ligand poly(I:C) plus diphtheria toxoid induced 

upregulation of NLRP3 inflammasome pathway genes in cells in afferent lymph vessels 

(Burke et al., 2014), which likely simply reflected a signal 1 upregulation event.

Multiple studies have demonstrated activation of NLRP3 in dogs in association with 

infectious and non-communicable diseases. Activation of the P2X7 receptor in canine 

monocytes induces IL-1β release via the NLRP3 inflammasome (Jalilian et al., 2012). 

NLRP3 and CASP1 are downregulated in dogs with chronic enteropathy (an inflammatory 

bowel disease/IBD), while IL1B expression is unchanged, distinct from human IBD 

(Schmitz et al., 2015). In dogs demonstrating glomerulonephritis from chronic infection 

with the parasite Leishmania infantum, both NLRP3 granular staining and histologic 

changes associated with inflammation were observed in the glomeruli, suggesting a possible 

role for the inflammasome in renal damage during L. infantum infection (Esch et al., 2015). 

Finally, activation of the NLRP3 inflammasome, including IL-1β and IL-18 secretion, is 

associated with myocardial ischemia in canine heart tissue (Hu et al., 2015), proposed to be 

via oxidative stress and TXNIP binding (Zhou et al., 2010).

Inflammasome research has also expanded to bats, which are important vectors for zoonotic 

viruses. Sequence analysis of bat genomes has revealed the absence of the PYHIN gene 

family, including the AIM2 inflammasome (Zhang et al., 2013a; Ahn et al., 2016). The 

PYHIN gene family is involved in responses to foreign DNA (Cridland et al., 2012), which 

are important in immune responses to viral infection (Rathinam et al., 2010). Due to the 

presence of an AIM2 gene in a common bat ancestor, the authors suggest the PYHIN gene 

family was lost from bats during evolution, possibly as an adaptation to metabolic changes 

and reactive oxygen species production during flight. Intriguingly, the authors suggest that 

the loss of the family may be related to the “asymptomaticity” of bats to most viruses.

Inflammasome Research in Birds

Some inflammasome genes are also expressed in birds; however, the PYHIN family is only 

found in mammals, and an ortholog of ASC is absent. Due to the role of birds in 

transmission of a range of zoonotic viruses, avian responses to viral nucleic acid are of 

particular interest. Despite the absence of the DNA-activated PYHIN proteins in birds, 
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introduction of foreign DNA into chicken macrophages rapidly induces lytic cell death, a 

response that is also observed in Drosophila cells (Vitak et al., 2015); the authors propose 

that this reflects a distinct pathway from mammalian responses (Vitak et al., 2016). The 

RIG-I foreign DNA sensor (Yoneyama et al., 2004; Poeck et al., 2010) is present in ducks 

but not chickens; Barber et al. (2010) suggest that the presence of RIG-I may explain the 

differential resistance of ducks to influenza.

Additionally, Ye et al. (2015) identified expression of NLRP3 in chicken tissues and found 

54% sequence homology to mammalian NLRP3, and the NLR family member NLRC5 is 

associated with inflammatory pathways in chicken (reviewed by Chen et al., 2013). 

However, little else is known about the role of NLRs in avian responses.

Implications and Avenues for Further Research

The majority of inflammasome findings in veterinary species report on NLRP3 in myeloid 

cells, with the most detailed elucidation for the impact of PRRSV on the porcine NLRP3 

inflammasome. It is important to note that many studies defined inflammasome activation by 

increases in NLRP3, IL1B, or CASP1 expression; however, this only provides an initial 

priming step, and activation of NLRP3 by a stimulus like pore-forming toxins or crystals is 

needed for downstream inflammatory responses like pyroptosis and cytokine release. 

Therefore, additional research focusing on events subsequent to NLR activation is needed. 

One common limitation to this and other work in veterinary systems is reagent availability. 

Table 2 summarizes reagents used in published veterinary studies, to facilitate future work.

Despite limitations, currently available data indicate similarities between the inflammasomes 

of humans, rodents, and other animal species, suggesting the potential for development of 

veterinary therapeutics similar to those being developed to modulate human inflammasomes. 

Animal inflammasome responses that might be targeted by new therapeutics include: (1) 

insufficient activation, compromising clearance of the pathogen; (2) and over-activation, 

leading to tissue damage and possibly chronic disease (Guo et al., 2015). In regards to 

insufficient activation of innate immunity, molecules that trigger inflammasome activation 

could serve as novel adjuvants in veterinary vaccines. Immune over-activation can be in 

response to DAMPs in the absence of pathogens, or “sterile inflammation” (Chen and 

Nunez, 2010). In humans, blockade of IL-1β has proven to be an effective treatment for 

inflammasome-based autoinflammatory diseases like CAPS (cryopyrin-associated 

autoinflammatory syndrome) (Jesus and Goldbach-Mansky, 2014); anakinra, a IL-1 receptor 

antagonist, has been successfully used for treatment of gout and rheumatoid arthritis (Furst, 

2004; Schlesinger, 2014), and the anti-IL-1β monoclonal antibody canakinumab has been 

used for treatment of atherosclerotic disease (Ridker et al., 2017). Table 3 identifies 

examples of veterinary autoinflammatory diseases that may be of interest for further 

inflammasome-related study.

Many current human therapeutics are recombinant proteins and may not be economically 

practical for veterinary applications. However, small-molecule inflammasome inhibitors 

offer greater promise for veterinary medicine. The diabetes drug glyburide was the first 

small-molecule drug demonstrated to inhibit the NLRP3 inflammasome (Lamkanfi et al., 
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2009), and this therapeutic was followed by identification of numerous other small-molecule 

inflammasome inhibitors (reviewed by Guo et al., 2015), including NLRP3 inhibitors CY-09 

(Jiang et al., 2017) and MCC950 (Coll et al., 2015), and caspase-1 inhibitors (e.g., 

Wannamaker et al., 2007; Juliana et al., 2010; MacKenzie et al., 2010). Probiotic bacteria 

serve as another potential veterinary intervention with promise for future research; a new 

study in pigs examined the impact of an Enterococcus faecium probiotic on transcription of 

NLRP3 inflammasome components and IL-1β secretion in jejunum sections after Gram-

negative pathogen challenge, with a reduction of IL-1β secretion observed with probiotic 

pre-incubation (Kern et al., 2017). In the swine industry, minimizing gut inflammation 

through feed supplementation may be of particular interest for growth promotion. Feed 

modification has been extensively used previously and could be easily implemented.

As there are notable differences in inflammasome responses across species, there is potential 

that studies in other species, such as our analysis of NLRP1 inflammasomes in cattle or the 

characterization of the bat inflammasome, may enhance understanding related to the 

pathogenesis of zoonotic infections. In the case of NLRP1, other unique B. anthracis or T. 
gondii hosts may offer clues to the role of this inflammasome. Preliminary work on breed-

dependent differences in inflammasome responses also suggests potential use of genetic 

selection in animals to enhance preferred immune responses. For example, in humans, 

polymorphisms in NLRP3 have been linked to different disease responses (for example, 

Roberts et al., 2011; Ji et al., 2012), and a study in rabbits associated NLRP3 single 

nucleotide polymorphisms (SNPs) with susceptibility to digestive disorders (Yang et al., 

2013). A recent study in pigs described NLRP3 SNPs across six breeds, identifying an 

NLRP3-Q969R mutation associated with increased IL-1β expression in a reconstituted 

porcine inflammasome system that may be linked to phenotypic differences across breeds, 

such as E. coli susceptibility (Tohno et al., 2016).

Finally, we did not identify any assessment in the literature of the role of noncanonical 

inflammasomes in livestock, despite the prevalence of Gram-negative caspase-11 activators 

like E. coli and Salmonella in these species. Based on BLAST alignment, the bovine 

genome carries a caspase-4, but not -5, ortholog that is closer in sequence to human 

caspase-4 than to murine caspase-11. Intriguingly, the closest porcine sequence to caspase-4, 

-5, and -11 is annotated as caspase-13. Along with studies of roles of inflammasomes in 

non-myeloid cell types, this avenue of research is wide open for exploration by veterinary 

immunologists.
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NLR Nucleotide-binding domain and leucine-rich repeat containing (protein)

GSDMD Gasdermin D

LPS Lipopolysaccharide

CPPD Calcium pyrophosphate dihydrate

PRRSV Porcine reproductive and respiratory syndrome virus
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Figure 1. Schematic of selected inflammasome mechanisms in the cell
In the canonical NLRP3 inflammasome, two signals are required. While there are multiple 

potential triggers of the NLRP3 inflammasome, in the activation mechanism depicted in this 

schematic, the first signal is LPS activation of TLR4; this stimulates NF-κB-driven 

transcription of inflammasome components like pro-IL-1β (IL1B) and NLRP3 (NLRP3). In 

the presence of a second signal, the resulting NLRP3 activation triggers formation of 

complexes with the ASC adaptor protein and caspase-1. The resulting complex induces 

caspase-1 cleavage, allowing for activation of the caspase to process IL-1β for secretion and 

to cleave GSDMD to induce pyroptosis. Other canonical inflammasomes act through 

different pattern-recognition receptors. Elements specific to the non-canonical pathway of 

caspase-4/5/11 activation, assembly, and cleavage are highlighted with dotted arrows. In the 

non-canonical inflammasome, the entry of LPS (or Gram-negative bacteria) into the 

cytoplasm activates the caspase-4/5/11 pathway, with pore formation by cleavage of 

GSDMD. Here, a mechanism of LPS entry via outer membrane vesicles is depicted, as 

described by Vanaja et al. (2016). This diagram is based on the schematics of Guo et al. 

(2015), Ding and Shao (2017), and He et al. (2016). Note that the figure is not designed to 

be all-inclusive of activation pathways. For graphical depictions of NLRP1 and NLRC4 

inflammasome pathways, and the AIM2 inflammasome pathway, see Fig. 1 and Fig. 2 in 

Broz and Dixit (2016).
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Table 1

Summary of key inflammasome components. Note that representative activators are listed, and an exhaustive 

list is not provided. Abbreviations are based on those in the review by Jha and Ting (2009).

Abbreviation Full name Description Examples of Activators

Caspase-1 Protease

Caspase-11 Protease

ASC Apoptosis associated speck-like protein 
containing a caspase recruitment domain

Adaptor/Scaffold

NLRC4 NLR family, CARD-containing 
(inflammasome)-4

Adaptor/Scaffold

NLRP1 NLR family, pyrin domain-containing 
(inflammasome)-1

Sensor Rodent: Anthrax lethal toxin, Toxoplasma gondii, 
depletion of cytosolic ATP

NLRP3 NLR family, pyrin domain-containing 
(inflammasome)-3

Sensor ATP, pore-forming toxins, crystalline matter

AIM2 Absent in melanoma-2 Sensor Double-stranded DNA, from host, viruses (e.g., 
vaccinia) or intracellular bacteria (e.g., Francisella 
tularensis novicida)

NAIPs (various) NLR apoptosis inhibitory protein Sensor Bacterial flagellin, and Type III secretion system 
components
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Table 3

Examples of veterinary autoinflammatory diseases that may be of interest for future study of the role of the 

inflammasome in these conditions. List is based on Gershwin, 2007, and the Merck Veterinary Manual. In 

each of these cases, research on human and/or mouse systems has examined potential links between the 

corresponding disease and inflammasome pathways. Note that inflammasome mechanisms are not necessarily 

the primary cause of disease, but rather may be linked to the diseases in mice or humans in a variety of 

possible ways. For a review of autoinflammatory diseases linked to human and rodent inflammasomes, see 

Shaw et al. (2011).

Disease Name

SLE (Systemic lupus erythematosus)

Immune-mediated thrombocytopenia

Myasthenia gravis

Diabetes mellitus

Inflammatory bowel disease (chronic enteropathies)

Contact allergic dermatitis
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