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The inflammasomes are signaling platforms that promote the activation of
inflammatory caspases such as caspases-1/4/5/11. Recent studies identified
gasdermin D (GSDMD) as an effector for pyroptosis downstream of the
inflammasome signaling pathways. Cleavage of GSDMD by inflammatory
caspases allows its N-terminal domain to associate with membrane lipids and
form pores, which induce pyroptotic cell death. Despite the important role of
GSDMD in pyroptosis, the molecular mechanisms of GSDMD recognition and
cleavage by inflammatory caspases that trigger pyroptosis are poorly
understood. Here we demonstrate that the catalytic domains of inflammatory
caspases can directly bind to both the full-length GSDMD and its cleavage site
peptide FLTD. A GSDMD-derived inhibitor N-Acetyl-Phe-Leu-Thr-Asp-
Chloromethylketone (Ac- FLTD-CMK) inhibits GSDMD cleavage by caspases-
1/4/5/11 in vitro, suppresses pyroptosis downstream of both canonical and non-
canonical inflammasomes, as well as reduces IL-1f release following activation
of the NLRP3 inflammasome in macrophages. By contrast, the inhibitor does
not target caspase-3 or apoptotic cell death, suggesting that Ac-FLTD-CMK is a
specific inhibitor for inflammatory caspases. Crystal structure of caspase-1 in
complex with Ac- FLTD-CMK reveals extensive enzyme-inhibitor interactions
involving both hydrogen bonds and hydrophobic contacts. Comparison with
other caspase-1 structures demonstrates drastic conformational changes at
the four active-site loops that assemble the catalytic groove. The present study
not only contributes to our understanding of GSDMD recognition by
inflammatory caspases but also reports a specific inhibitor for these caspases,
which is a novel tool for investigating inflammasome signaling.
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