Virtual screening search for inhibitors of cruzain, a cysteine protease of Trypanosoma cruzi
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Chagas disease, caused by the protozoan Trypanosoma cruzi, is one of the most serious amongst the so-called neglected diseases in Latin America, especially in Brazil. So far there has been no effective treatment for the chronic phase of this disease. Cruzain is a major cysteine protease of T. cruzi and it is recognized as a valid target for Chagas disease chemotherapy. The mechanism of cruzain action is associated with the nucleophilic attack of an activated sulfur atom towards electrophilic groups. In the attempt to find specific inhibitors for cruzain, some unexpected promiscuous inhibitors were observed in a virtual screening (VS) protocol applied to the ZINC database. In this report we describe both the VS procedures applied to select potential cruzain inhibitors as well as the methods used for identification and confirmation of promiscuous inhibitory activity. Firstly, different physicochemical and structural filters were applied, in order to reduce the database size, followed by filters based on a pharmacophore model, built from common features of some of the known cruzain inhibitors. The selected compounds were docked into the cruzain active site and the best poses were visually inspected. Six hit compounds were then tested as inhibitors. Although the compounds were designed to be nucleophilically attacked by the catalytic cysteine of cruzain, three of them showed typically promiscuous mechanism inhibitory activity behavior. This high proportion (50%) of promiscuous acting compounds shows that this kind of artifact can be highly prevalent in in vitro assays and present a real concern in both HTS and VS programs. Additionally, applying the same VS protocol, using however a better pharmacophore model, one micromolar range cruzain inhibitor was identified
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