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INVENTION NOVELTY

The invention discloses a previously unrecognized mechanism of action for inhibiting the NLRP3 inflammasome. The synthetic
membrane-active antimicrobial peptide Pep19-2.5 (and selected derivatives) selectively inhibits NLRP3 inflammasome assembly
without detectable binding to NLRP3 itself. Mechanistically, Pep19-2.5 preferentially binds to PI4P-containing membranes and
dispersed trans-Golgi network (dTGN) structures, which could interfere with NLRP3 recruitment to the dTGN — distinct from
MCC950, the NACHT domain-binding template of most clinical and preclinical candidates, which shows adverse effects and limited
efficacy against certain NLRP3 mutations. Critically, the peptide operates independently of its known LPS-neutralizing function:
inhibition occurs under TLR2 priming and against TLR4-independent house dust mite (HDM) stimulation.

VALUE PROPOSITION

The technology addresses a large unmet need across NLRP3-driven disorders, ranging from chronic inflammatory immune
disorders to lifestyle disorders such as cardiovascular diseases. A lead indication is asthma (> 260 million patients worldwide),
where standard treatment still relies on corticosteroids, which cause serious side effects when applied systemically, and severe,
uncontrolled or type-2-low phenotypes are often associated with corticosteroid refractoriness. The peptide is amenable to local
delivery by inhalation; its inhibition of urate (MSU) crystal-induced IL-13 release suggests further sterile-inflammatory indications
such as gout.

TECHNOLOGY DESCRIPTION

Pep19-2.5 engages host-cell membranes to disrupt an early step in inflammasome assembly. In TLR2-primed human primary
monocytes, IL-1f3 secretion induced by nigericin or MSU crystals was inhibited (IC50 8.0 uM and 12 yM), whereas NLRP1- and
AIM2-dependent IL-1(3 release was not. Unlike truncated or scrambled variants, the peptide induced a sustained rigidization of the
membrane; it bound significantly more strongly to PI4P- than to PI3P-containing membranes. Functionally, Pep19-2.5 inhibited
ASC oligomerization and speck formation and attenuated processing of pro-IL-18 and GSDMD without inhibiting caspase-1
enzymatic activity. No direct binding to NLRP3 was detected, consistent with an indirect, membrane-proximal mode of action.
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