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Although inflammation is a host-protective mechanism from infection and cellular
danger signals, chronic inflammation is a major risk factor for various human diseases [1–3].
Therefore, much effort has been made to understand the mechanisms of inflammatory
responses and developing anti-inflammatory therapeutics. An inflammatory response
consists of two successive steps; (1) “priming” which prepares inflammatory response by
increasing the expression of inflammatory molecules and (2) “triggering” which activates
inflammatory responses by inducing inflammasome activation. Previous studies have
mainly focused on priming step, however, recent studies have demonstrated that the key
feature of the triggering step is the activation of inflammasomes, which are intracellular pro-
tein complexes comprising pattern recognition receptors and inflammatory molecules [4–9],
and also reported roles of inflammasomes in many human inflammatory diseases [4–11],
providing strong evidence for new potential targets for novel anti-inflammatory drug
development. However, inflammasome functions and their dysregulation in human in-
flammatory diseases still need to be investigated.

This Special Issue invited original research, reviews, and perspectives with a focus on,
but not limited to, the mechanisms of inflammasome regulation, the role of inflammasomes
in inflammatory responses and disease, the identification and validation of novel molecules
regulating inflammasome functions, and potential inflammasome-targeted therapeutics.

The research article by Hytti et al. analyzed the effect of dysfunctional protein clearance
on inflammation and inflammasome activation in induced pluripotent stem-cell-derived
retinal pigment epithelial (iPSC-RPE) cells generated from an age-related macular degener-
ation (AMD) patient. This study demonstrated that AMD patient-derived iPSC-RPE cells
show signs of a disease-specific phenotype, including a chronic low-level inflammasome ac-
tivation and proteostasis dysregulation, which possibly suggests the appearance of drusen
in the retina of AMD patients [12].

The research article by Park et al., demonstrated the roles of soluble endoglin (sENG)
and vascular endothelial growth factor (VEGF)-A overexpression induced dysplastic vessel
formation and reported that sENG provokes microglia to express angiogenic (VEGF-A,
Notch-1, TGF-b) and inflammatory molecules (NLRP3 inflammasome components–NLRP3,
ASC, and caspase-1 and pro-inflammatory cytokines–IL-1b, TNF-a, and IL-6) which are
possibly involved in EC dysfunction, suggesting the contribution of microglia to the
pathology of sENG-associated vascular malformations via modulating angiogenic and
inflammatory responses [13].

The final research article by Jang et al. investigated the renoprotective effect of en-
dothelial progenitor cells (EPCs) in ischemia-reperfusion injury (IRI), a major cause of acute
kidney injury (AKI) and progression to chronic kidney disease (CKD) using an IRI mouse
model. This study demonstrated that inflammasome-mediated inflammation accompa-
nied by immune modulation and fibrosis is a potential target of EPCs as a treatment for
IRI-induced AKI and the prevention of progression to CKD [14].

The review article by Péladeau and Sandhu summarized recent studies investigating
the regulatory role of NLRP3 inflammasome in neuromuscular diseases that affect the pe-
ripheral nervous system and amyotrophic lateral sclerosis, which affects the central nervous
system, which provides insight into the potential therapeutic strategy to target the NLRP3
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inflammasome components for alleviating the detrimental phenotype of neuromuscular
diseases and improving clinical outcomes [15].

The review article by Yi highlights the studies investigating the functional cooperation
between various inflammasomes and methyltransferases, especially, DNA methyltrans-
ferases (DNMTs) and histone methyltransferases (HMTs) in the regulation of inflamma-
tory responses and diseases [16]. This review provides insight into the development of
anti-inflammatory therapeutics that selectively target inflammasomes and methyltrans-
ferases [16].

The review article by Cheon and Koo discussed the current literature regarding the
inflammatory responses induced by the functional interaction between inflammasomes
and the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in the coronavirus
disease 2019 (COVID-19) patients and suggests that the inflammasome and its regulation
have the potential as therapeutic targets for patients with COVID-19 [17].

The final review article by Akther et al. discussed the current studies demonstrating
the role of post-translational modification (PTM) of inflammasomes in inflammasome-
induced inflammatory responses and disorders. This review focused on the regulation of
NLRP3 ubiquitination in NLRP3 inflammasome-activated inflammatory responses and
disorders and provides insight into the NLRP3 ubiquitination modulators as potential
therapeutic agents to regulate the activation of NLRP3 inflammasomes and to prevent and
treat inflammatory disorders [18].

Overall, the topic of this special issue highlights the regulatory roles of inflamma-
somes in inflammatory responses and diseases and the underlying molecular and cellular
mechanisms. We hope this special issue attracts the attention and interest of the scien-
tific community to further contribute to future research demonstrating new mechanisms
of inflammasomes in inflammatory responses and human diseases and sheds light on
the development of novel therapeutics to prevent and treat various human diseases via
targeting inflammasomes.
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