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Human neutrophil elastase (HNE) is a serine enzyme, which is one of the most destructive
proteolytic enzymes, being able to catalyse the hydrolysis of connective tissue components.
Its malfunction has been implicated in the development of diseases such as emphysema,
cystic fibrosis and rheumatoid arthritis. The inhibition of proteolytic enzymes is a
common goal for designing novel therapeutic agents, so many efforts have been made to
find small molecule inhibitors of HNE [1].

Most structural and inhibition studies have been conducted with the related, but more readily
available, porcine pancreatic elastase (PPE). The majority of elastase inhibitors often act
by acylating the nucleophilic hydroxy group of serine-195 in the active site of the enzyme
[2]. Sulfonylation of serine proteases represents an interesting strategy of inhibition as an
alternative to the mechanism-based acylation process [3,4], but still not largely explored.
Nucleophilic attack on 3-oxo-B-sultams compounds could involve either acylation with
substitution at the carbonyl center and formation of the sulfonamide or sulfonylation
resulting from substitution at the sulfonyl center and formation of the amide.

We have determined the 3D structures of PPE in complex with various inhibitors (see figure
below) at atomic resolution (~1.4 A) in order to clarify their mechanism of action.
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Figure: Co-crystallized inhibitor with the respective
electron density map at the active site (Fo-Fc is
represented in green mesh).
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