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BACKGROUND AND AIM

Human dipeptidyl peptidase III (hDPP III) is a zinc‐hydrolase that cleaves dipeptides sequentially from the N‐ terminal of different
bioactive peptides. Although the physiological role of hDPP III is not yet fully elucidated, its involvement in pathophysiological
processes such as mammalian pain modulation and blood pressure regulation underscores the need to find new hDPP III inhibitors [1].
Quinazolinones belong to a diverse class of nitrogen-containing heterocyclic compounds, derivatives of which exhibit a wide range of
biological activities.
In this research, we selected 10 previously synthesized [2] structuraly different quinazolinone derivatives (QDs) to investigate their
potential inhibitory activity (at the physiological concentration i.e.,100 μM) against hDPP III combining in vitro and in silico approach.

MATERIALS AND METHODS

Firstly, inactivation of hDPP III activity was measured by in vitro assay following the spectrophotometric method [3]. In brief, purified
recombinant hDPP III was preincubated 5 min with an QDs in buffered solution at 25 °C, followed by 10 min at 37 °C. The enzymatic
reaction was started with Arg-Arg-2NA as a substrate, and after the 15 min incubation at 37 °C the reaction was stopped and the
absorbance at 530 nm was measured. The percentage of enzyme inhibition (% inh.) was calculated by comparing the enzymatic activity
without (normal activity) and with a QD (inhibited activity). Afterwards, in silico molecular docking study by AutoDock Vina 1.1.2
software was used to obtain information regarding the possible interactions of the strongest inhibitor and hDPP III binding site.

The experimental results showed that all analyzed QDs have
inhibitory effect against hDPP III activity at given concentration
(100 μM). The strongest inhibition (% inh. > 80) has been
obtained with compound QD8.

RESULTS

Docking revealed that hDPP III interacts in the region of inter-
domain cleft mostly by hydrogen bonds and hydrophobic
interactions with QD8. Among important intermolecular
interactions are those with amino acid residues Phe443, Gln446,
Val447, His568 and Arg572 that are constituents of hDPP III
substrate binding subsites S1, S1’, S2’,and S3’.Compound Structure 
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CONCLUSION
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The data obtained by in vitro and in silico approach indicate that
the presence and exact distribution of different structural
groups on QDs are important for their inhibitory properties.
Presented study may offer a helpful strategy to design more
potent quinazolinone inhibitors of this human metallopeptidase.


