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Mutations in the MEFV gene, encoding pyrin, are associated with a spectrum of inflammatory
conditions called pyrin-associated autoinflammatory diseases (PAADs). Of the 400 MEFV variants
listed in the Infevers database, the majority is classified as variants of uncertain significance,
leaving genetic diagnosis of PAADs challenging. The human pyrin protein is composed of five
structural domains: amino (N)-terminal pyrin domain (PYD) encoded by exonl, phosphorylated linker
domain (PLD) encoded by exon 2, B-box domain encoded by exon3, central helical scaffold (CHS)
domain encoded by exons 4-9, and carboxyl (C)-terminal B30.2 domain encoded by exon 10. In 1997,
four most common pathogenic variants in pyrin B30.2 domain, M680I/M694V/M6941/V726A, were reported
responsible for Familial Mediterranean Fever (FMF) that is mainly inherited in autosomal recessive
manner. Recently, mutations outside of B30.2 domain have been reported to cause phenotypes
different from FMF which are mainly inherited dominantly: pyrin—associated autoinflammatory disease
with neutrophilic dermatosis (PAAND) by PLD domain variants (S242R/G, E244K), FMF-like
diseases/severe periodic fever by B-box (P373L) or CHS domain variants (H478Y/T577A/S/N), and
pyrin—associated autoinflammatory disease with neuroinflammation (PAANI) by CHS domain variant
(E583A). However, the precise molecular mechanisms of pyrin activation by each structural domain
remain poorly understood, especially in explaining the complex inflammatory phenotypes of PAADs.
Here, 265 missense MEFV variants in Infevers were stratified by their pyroptosis—inducing
activity, which well reflected the clinical severity and penetrance of well-established pathogenic
variants. We successfully identified 42 strong gain—of-function (GOF) variants including 25 novel
GOF variants as well as 75 loss—of—function (LOF) variants

By the detailed analysis of specific variants, we also identified that the interaction of the
pyrin B30.2 domain and CDC42 regulates intracellular trafficking and activation of pyrin. The
classical familial Mediterranean fever (FMF)-related variants bind to CDC42 with high affinity to
induce pyrin overactivation, while certain non—FMF variants could induce pyrin overactivation
independent of CDC42, indicating that multiple pathways are involved in pyrin activation.

In summary, our functional MEFV map will guide us to a better understanding of PAADs pathogenesis

and of pyrin inflammasome biology



