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Discovery of more new antibacterial drugs
Advanced use of high-throughput screening tools for the identification of novel OXA48 beta-lactamase inhibitors for infection treatment
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Background: The β-lactams are the most widely used antibiotics in clinical practice. Unfortunately,
the increasingly prevalent multidrug resistant (MDR) pathogens are significantly limiting their
effectiveness in the treatment of infections. A major cause of antibiotics resistance in bacteria is the
expression of β-lactamases enzymes. Among these, the carbapenem-hydrolyzing class D βlactamases are of particular concern for their ability to hydrolyze carbapenems. Hence, the infections
caused by pathogens producing these enzymes are presently extremely difficult to cure, specifically
for OXA-48 β-lactamases from Klebsiella pneumonia isolate. This work is based on the use of HighThroughput Screening (HTS) tool and chemoinformatics approach for the identification of novel OXA48 β-lactamase Inhibitors.

Material/methods: In vitro HTS was performed on a proprietary library consisting in 35.000
compounds clustered in a Subset Library. These compounds were selected as representative of
160.000 compounds collected in the Full Library. The HTS data mining was done using in house
Pipeline Pilot protocols following two main approaches, scaffold-based and fragment-based, to identify
molecules analogue to putative hits. The HTS of the Subset Library was carried out at single
concentration using fluorescence quenching nitrocefin assay, and the results were exploited for the
selection of active molecules. In the “Hit confirmation” phase the initial selected compounds were
assayed in triplicate in two different assays: the first one to confirm the inhibitory activity and the
second one as orthogonal test to identify false positive compounds. Next, using scaffold-based
pipeline approaches, compounds with good similarity to the true hits were selected from the Full
Library, and tested in both in vitro assays. The confirmed actives were tested at 8 concentrations for
the IC50 determination.

Results: The hits obtained by the HTS of Subset Library has been enriched by means of chemoinformatics approach based on specific protocols. 24 chemical classes active on OXA-48 β-lactamase
have been identified. These molecules have been grouped based on a common scaffold and/or a
common chemistry moiety identifying hypothesis for scaffold-based and substructure search.
Processing HTS results, the 24 identified chemical classes have been used in the HTS recovery from
Full Library. After IC50 determination, 21 chemical classes were characterized by more than one active
molecules. Finally, dozens of novel OXA-48 inhibitors with IC50 values in the range 1µM -10µM have
been identified through HTS of a small molecules library.

Conclusions: The advanced use of HTS tools and the chemo-informatics data analysis allowed the
successful identification of novel OXA-48 β-lactamase inhibitors for infection treatment. Using

computational tools, the active molecules have been analyzed based on their structural features
providing a significant number of hits eligible in the hit optimization program presently on-going.
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