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Cytotoxic anticancer drugs can promote antitumor immune responses. The anticancer activity of 5-fluorouracil (5FU)
relies on the restoration of T-cell immunity following the elimination of myeloid-derived suppressor cells (MDSCs).
We have recently discovered that the 5FU-driven activation of the NLRP3 inflammasome in MDSCs promotes tumor
angiogenesis by eliciting T 17 responses that compromise anticancer immunity. This underscores the need to combine
5-FU with NLRP3 inhibitors to prevent tumor progression.

Danger signals produced during tumor
cell death as triggered by some chemother-
apeutic agents, such as anthracyclines and
oxaliplatin, are able to induce CD8* T-cell

13 Some

antitumor immune responses.
cytotoxic drugs also promote anticancer
immunity by targeting immunosuppres-
sive cells. For instance, cyclophosphamide
targets regulatory T cells, thereby restor-
ing anticancer immune responses that
contribute to tumor eradication.*

We have investigated the immuno-
logical properties of an analog of uracil,
5-fluorouracil (5FU), which operates as an
antimetabolite by inhibiting thymidylate
synthase. Our findings reveal that 5FU,
one of the main drugs employed in the
therapy of digestive tract cancers, exerts
contrasting effects on anticancer immune
responses. We had previously observed
that 5FU selectively deplete myeloid-
derived suppressor cells (MDSCs), a
population of immature myeloid cells that
accumulate along with tumor progres-
sion and suppress T-cell activation in mice
and humans.’ In line with this notion,
the SFU-mediated depletion of MDSCs
increased interferon vy (IFN) production
by tumor-specific CD8* T cells’ More
recently, we have noted that S5FU, while
eliminating immunosuppressive MDSCs,
also induces the activation of the NLR fam-
ily, pyrin domain containing 3 (NLRP3)

inflammasome in dying MDSCs, leading
to the secretion of interleukin (IL)-1p,
elicitation of T ;17 cells, IL-17 production
and tumor growth following increased
angiogenesis.® These ambivalent effects of
5FU on cancer immunity should therefore
be carefully considered for the design of
successful 5SFU-based anticancer regimens
(Fig. 1).

Many endogenous and exogenous acti-
vators of NLRP3 have been character-
ized. Most of these activators share the
capacity to promote the accumulation of
intracellular radical oxygen species (ROS)
or potassium efflux.” This does not hold
true for 5FU, which promotes neither
ROS accumulation nor potassium efflux
in MDSCs, but triggers NLRP3 activa-
tion upon lysosome permeabilization
and the consequent release of cathepsin
B. Cathepsin B drives NLRP3 activation
by binding to its leucin-rich repeat (LRR)
domain. Since cathepsin B fails to cleave
NLRP3, we speculate that this interac-
tion modifies the spatial conformation of
NLRP3 to drive its activation. Our obser-
vation reveals an atypical mode of cas-
pase-1 activation that occurs 12 h after the
administration of 5FU. This constitutes
a longer delay than those observed with
classical NLRP3 activation stimuli, and
perhaps results from the requirement for
5FU to be metabolized and integrated into
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DNA to actively induce cell death. 5SFU
appears to drive caspase-1 activation via
lysosome destabilization. This lysosomal
rupture stems from the SFU-driven activa-
tion of BAX,® a pro-apoptotic factor that
promotes both mitochondrial and lyso-
somal permeabilization. In our MDSC
model, the inactivation of BAX blunted
lysosome permeabilization and caspase-1
activation as triggered by 5FU, linking
this specific mechanism of 5FU cytotox-
icity to its capacity to trigger caspase-1
activation. The mechanisms underpin-
ning the ability of SFU to selectively target
MDSC remains unclear. We had previ-
ously observed that MDSCs express low
levels of thymidylate synthase,” and the
expression levels of this enzyme appeared
to inversely correlate with caspase-1 acti-
vation. Altogether, these data suggest that
the selective effect of 5FU on MDSCs
might be due to an enzymatic deficiency.
Chronic inflammation and pro-inflam-
matory cytokines are now recognized as
important factors in carcinogenesis and
tumor progression. Chronic inflamma-
tion resulting from the activation of the
IL-1B/IL-1R pathway has indeed been
considered as a tumor-promoting condi-
tion, arguing in favor of IL-1fB inhibi-
tion as strategy for tumor prevention.” In
addition, IL-1B has been demonstrated
to negatively regulate anticancer immune
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Figure 1. Effect of 5-fluorouracil and gemcitabine on myeloid-derived suppressor cells. IL-18, interleukin-1B; IL-17, interleukin-17; NLRP3, NLR family,

responses through its capacity to induce
the expansion of MDSCs, and to directly
impact tumor cell-mediated NF-kB acti-
vation, hence promoting progression and
resistance to chemotherapy. Finally, IL-13
elicits and stimulated the expansion of
T,17 cells, which may promote tumor
growth by activating signal transducer
and activator of transcription 3 (STAT3)
in tumor cells, and by exerting pro-angio-
genic functions via the secretion of vascular
endothelial growth factor A (VEGFA)."°
In contrast, we had previously shown that
some anticancer chemotherapeutic agents
such as anthracyclines and oxaliplatin elicit
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