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HIV integrase which is essential in the virus replication cycle and has no homologue among human
enzymes [1], became an important target for drug development more than twenty years ago.
Nevertheless, progress has been hampered by the lack of assays suitable for high throughput
screening. Thus, a real breakthrough was only observed in 2007 with the introduction of the first
integrase inhibitor, raltegravir, into treatment.
Crystal structure for HIV-1 integrase is already known and thus, both techniques commonly used in
VS campaigns (structure and ligand-based) could be developed. Here we introduced a multistep
ligand-based screening cascade because it is suggested that ligand-based methods outperform
structure-based in true positives identification [2]. Our strategy consists of two sequential modules:
machine learning-based (ML-based) and privileged fragments-based (PF-based).
The PF module is a weight-based scoring function which rates presence of particular molecular
fragments, previously recognized as privileged, in screened compounds. Mentioned fragments are
defined as structural subunits specially effective in distinguishing active compounds from inactives.
PFs were extracted by using MI-DSE formalism [3] on thirteen unique training sets. Finally, the
prepared module was applied as standalone or as a second-step in a multistep VS experiment. The
test set was composed from 450 actives (not used for the module development) and 16200 DUD [4]
decoys generated by an in-house script. The developed module achieved AUC = 0.760 and more than
40-fold enrichment in a single-step experiment. Overall, two-step VS campaign, where PF-based
module was a second-step, reached more than 200-fold enrichment of actives/inactives ratio.
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This presentation is a continuation of poster entitled ‘Developed of multistep ligand-based virtual
screening cascade methodology in a search for novel HIV-1 integrase inhibitors: 1. Machine learning’.

