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ABSTRACT
We have recently demonstrated that the Nlrp3 inflammasome can detect the presence of colorectal cancer
(CRC) metastatic growth in the liver and limit its growth. Inflammasome signaling primed natural killer (NK)
cells through Interleukin (IL)-18 and activated their ability to trigger FasL-induced apoptosis of the tumor.
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Cancer immunosurveillance is a process in which both innate
and adaptive immune cells cooperate to prevent tumor devel-
opment. Upon sensing missing or altered self or the presence
of tumor-derived danger signals, innate immune cells such as
NK cells, macrophages and dendritic cells (DCs) provide first
line defenses by directly killing tumor cells, secreting death-
inducing cytokines or activating adaptive immunity by present-
ing tumor antigens to T cells including cytotoxic T lymphocytes
(CTLs). In contrast to innate immunity, which is immediate
and broad, adaptive immunity, mediated by T and B cells, pro-
vide long-lived antigen-specific responses. NK cells are impor-
tant mediators of innate immunity and have recently been
classified as a subset of cytotoxic innate lymphocytes (ILCs)
that express the transcription factor NFIL3. As their name indi-
cates, NK cells were initially discovered based on their capacity
to kill cancer cells. In humans, low-circulating NK cell number
is associated with increased cancer risk, whereas enhanced NK
cell infiltration in tumor tissues is linked to better prognosis.1

A new frontier in cancer treatment is targeted immunother-
apy that aims at boosting antitumor immune responses. Key
clinical trials of immunotherapies have thus far been conducted
with immune checkpoint inhibitors (antibodies against pro-
grammed cell death protein 1 (PD1), CTLA4 and others), co-
stimulatory monoclonal antibodies, cancer vaccines and adop-
tive T cell therapy.2 These strategies, which modulate adaptive
immunity, have shown efficacy in reducing tumor lesions as
monotherapies, combination immunotherapies or in conjunc-
tion with conventional therapies (radiotherapy, chemotherapy,
anti-angiogenics). The increasing evidence that NK cells can be
educated and even generate long-term memory has rendered
the prospect of targeting these cells of the innate immune sys-
tem similarly attractive for immunotherapy. Current NK-based
clinical trials include the administration of monoclonal

antibodies against NK cell inhibitory receptors or the adoptive
transfer of expanded allogenic NK cells, NK stable cell lines,
such as NK-92 and KHYG-1, or NK cells genetically engineered
to overexpress cytokines, chimeric tumor antigen receptors or
Fc receptors.1

In addition to missing self- and altered self-recognition by
inhibitory and activating receptors, respectively, a commensu-
rate NK cell response depends on a continuum of paracrine sig-
nals for cell maturation and pre-activation, among which is the
cytokine IL-18. The production of IL-18 depends on caspase-1
activation within the inflammasome, a macromolecular com-
plex scaffolded by cytosolic pattern recognition receptors
including the Nod-like receptors (NLRs), following the percep-
tion of microbial or sterile danger signals.3 A number of recent
studies have implicated the inflammasome pathway in tumor
immunology, ascribing seemingly contradictory roles in tumor-
igenesis versus tumor control.4 For instance, we and others
have previously demonstrated that inflammasome IL-18 signal-
ing regulates intestinal tissue repair following damage and CRC
development by triggering the process of re-epithelialization.5

IL-18 signaling was also reported to favor metastasis and tumor
growth by enhancing endothelial cell adhesion and vascular
arrest of tumor cells,6 and by instating an immunoablative phe-
notype in NK cells through the expression of the immunosup-
pressive molecule PD-1.7 In contrast to these pro-tumorigenic
effects, the inflammasome pathway also contributes to immu-
nosurveillance, in combination with chemotherapies that
induce immunogenic cell death8 or by synergizing with TLR
signaling to induce effective antitumor adaptive immunity.9

Using an experimental model of CRC metastasis to the liver,
we recently uncovered an innate immunity circuitry that con-
nects cancer-induced Nlrp3 inflammasome activation in
Kupffer cells to efficient NK cell tumoricidal activity.1 We
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demonstrated that the signal mediating the communication
between these two innate immune cell populations is IL-18.
Mice deficient in components of the Nlrp3 inflammasome
(Nlrp3-/-, Ice-/-, Il18-/- and Il18r-/-) had a higher metastatic bur-
den compared to wild-type (WT) mice. Antibiotics-mediated
depletion of the microbiota did not impact tumor burden, sug-
gesting that inflammasome activation was independent of the
microbiota. Instead, cancer-derived factors primed and acti-
vated the Nlrp3 inflammasome leading to IL-18 maturation by
caspase-1. IL-18 exerts anticancer effects though several mecha-
nisms, including the production of IFNg, which promotes a
cancer-eradicating Th1 response, or by stimulating the cyto-
toxic activity of CTLs and NK cells. In our model, IL-18
restricted CRC metastatic growth in the liver independently of
the adaptive immune system or IFNg. Whereas Rag1-/- mice,
which lack T, B and NKT cells, exhibited similar tumor control
compared to WT mice, Rag1-/-/Il18-/- mice had an increased
metastatic burden, suggesting that IL-18-induced tumor cyto-
toxicity independently of adaptive immunity effectors like
CTLs. IL-18 was rather required for hepatic NK cell maturation
and activation. Ablation of inflammasome signaling did not
alter the capacity of hepatic NK cells to produce IFNg, but
resulted in decreased FasL surface expression. We propose a
model in which the Nlrp3 inflammasome in Kupffer cells

cooperates with NK cells in sensing carcinogenesis and boosts
their tumoricidal activity through FasL-induced apoptosis. By
identifying the nature of the innate immune system sensor and
the mechanism by which this factor orchestrates tumor killing,
our findings could have important implications for the further
development of cancer immunotherapy, enabling potential
therapeutic strategies that could harness this pathway to elicit
tumor killing.
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Figure 1. A regulatory circuitry within the innate immune system that links inflammasome stimulation by cancer-associated agonists to activation of NK cell tumoricidal
function leading to tumor elimination at metastatic sites.
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