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Abstract
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The Nedd4-1 E3 Ubiquitin ligase has been implicated in multiple disease conditions due its
overexpression. Although the Nedd4-1 E3 Ubiquitin ligase is an enzyme that may be targeted either
covalently, or non-covalently, there are few studies that demonstrate effective inhibitors of the
enzyme. In this work, we aimed to identify covalent inhibitors of Nedd4-1. This task however, proved
to be challenging due to the limited available electrophilic moieties in virtual libraries. We therefore
opted to divide an existing covalent Nedd4-1 inhibitor in two parts: A non-covalent binding part and
a pre-selected a, B-unsaturated ester that forms the covalent linkage with the protein. A non-covalent
pharmacophore model was built based on the active site binding investigations followed by
validating the covalent conjugation. Thirty compounds were selected and covalently docked into the
catalytic site of the Nedd4-1. Multiple filtrations were effected before selecting 5 hits that were later
analysed by molecular dynamic simulations to check their stability and explore their binding
landscape in complex with the protein. All in all, two inhibitors with optimum overall stability and
more stabilising interactions were kept for eventual biological evaluation. Our improved
pharmacophore model approach serves as a robust method that will illuminate the screening for
novel covalent inhibitor in drug discovery.
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