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The Janus-Faced Inflammasomes: Friend or Foe in Cancer
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Abstract

Cancer, a complex and multifactorial disease, continues to be a global health concern. Over the years, researchers
have made signifcant strides in understanding the molecular mechanisms underlying cancer development and
progression. Among these mechanisms, the infammasome pathway has emerged as a fascinating area of
investigation. Infammasomes are multiprotein complexes that play a critical role in the regulation of infammation and
immunity. In recent years, mounting evidence has implicated infammasomes in cancer, revealing their dual nature as
both promoters and suppressors of tumorigenesis. This article aims to delve into the intricate relationship between
infammasomes and cancer, shedding light on their potential as therapeutic targets.
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Introduction

Understanding in ammasomes

In ammasomes are cytosolic complexes formed by pattern
recognition receptors (PRRs), including Nod-like receptors (NLRs)
and absent in melanoma 2 (AIM2)-like receptors (ALRs). ey
function as intracellular sensors that recognize various danger signals,
such [1-5] as pathogen-associated molecular patterns (PAMPs) and
damage-associated molecular patterns (DAMPs). Upon activation,
in ammasomes facilitate the maturation and secretion of pro-
in ammatory cytokines, most notably interleukin-138 (IL-1B) and
interleukin-18 (IL-18).  ese cytokines play crucial roles in immune
responses, in ammation, and tissue homeostasis.

Materials and Methods
In ammasomes and tumorigenesis

Pro-tumorigenice ects: In ammasomes can contribute to tumor
development through various mechanisms. Chronic in ammation,
o en fueled by dysregulated in ammasome activation, has been
linked to the initiation and progression of various cancers. e
release of IL-1B and IL-18 by activated in ammasomes can promote

in ammasomes in melanoma, colorectal, and breast cancers, among
others.

Targeting in ammasomes for cancer therapy: e intricate
involvement of in ammasomes in cancer provides an opportunity
for therapeutic interventions. Modulating in ammasome activity
holds promise for both enhancing anti-tumor immune responses and

dampening chronic in ammation associated with tumor promotion.
Several approaches are being explored, including pharmacological
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cancer diagnosis and prognosis. Assessing the activation status of
in ammasomes and measuring the levels of IL-1B and IL-18 could
help in predicting [7-9] cancer progression, determining treatment
response, and monitoring disease recurrence.

Immune checkpoint regulation: In ammasomes have been shown
to interact with immune checkpoint molecules, such as programmed
cell death protein 1 (PD-1) and cytotoxic T-lymphocyte-associated
protein 4 (CTLA-4). Future research may explore the crosstalk between
in ammasomes and immune checkpoints, potentially leading to the
development of combination therapies that target both pathways.

Immunotherapy enhancement: Immunotherapies, such as
immune checkpoint inhibitors and chimeric antigen receptor (CAR)
T-celltherapy, have revolutionized cancer treatment. Understanding the
interplay between in ammasomes and the tumor microenvironment
could help in enhancing the e cacy of these immunotherapeutic
approaches by modulating the in ammatory response and promoting
anti-tumor immunity.

Genetic and epigenetic regulation: Further investigations are
needed to elucidate the genetic and epigenetic mechanisms that
regulate in ammasome activity in cancer. Identifying speci c genetic
alterations or epigenetic modi cations associated with in ammasome
dysregulation may provide insights into potential therapeutic targets
or diagnostic markers.

Role in tumor immunogenicity: In ammasomes canin uence the
immunogenicity of tumors by shaping the tumor microenvironment
and regulating the release of danger-associated molecular patterns
(DAMPs) and cytokines. Future research may explore how
in ammasomes modulate the tumor-immune cell interactions and
the impact on tumor immunogenicity. It is important to note that the

eld of in ammasome research in cancer is still evolving, and more
studies are needed to fully understand their precise roles and potential
therapeutic applications. Continued research in this area may uncover
novel insights into the complex interplay between in ammation,
immunity, and cancer, leading to the development of new strategies for
cancer prevention, diagnosis, and treatment.

Conclusion

e exploration of the role of in ammasomes in cancer has
uncovered a complex interplay between in ammation, immunity, and
tumorigenesis.
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