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Dipeptidyl peptidase III (DPP3) is a zinc-dependent metalloprotease that cleaves dipeptides 
from the N-terminus of oligopeptide substrates. It is found in almost all human tissues and is 
thought to contribute to protein degradation, blood pressure regulation [1], protection against 
oxidative stress, and pain modulation [2]. Although DPP3 is implicated in several physiological 
and pathological processes, including oxidative stress response and cancer progression [3], only 
a few strong DPP3 inhibitors are known, and even the most potent ones lack specificity, 
targeting multiple metallopeptidases [4]. Identifying specific DPP3 inhibitors would provide 
valuable tools for a more detailed investigation of its role in human health and disease. 

In this study, we applied a virtual high-throughput screening (vHTS) approach using the Glide 
program from Schrödinger to identify novel and more selective inhibitors of DPP3’s enzymatic 
activity from the Enamine compound library. Out of 460 160 compounds in the Hit Locator 
Library, 12 candidates showing the most favorable docking scores and binding geometries with 
DPP3’s active site were selected for further analysis. These were subjected to molecular 
dynamics (MD) simulations of at least 400 ns. Compound selected for experimental validation 
was chosen based on stable binding interactions and favorable binding free energy calculated 
using the MM-PBSA method. 

References: 

[1] (a) N. Cruz-Diaz et al., Peptides 83 (2016) 29–37; (b) X. Pang et al., Hypertension 68 (2016) 630–641; (c) 

S. Jha et al., J. Biol. Chem. 295 (2020) 13711–13723. 

[2] (a) M. Barsun et al., Biol. Chem. 388 (2007) 343–348; (b) T. Chiba et al., Peptides 24 (2003) 773–778. 

[3] (a) N. Wakabayashi et al., Nat. Genet. 35 (2003) 238–245; (b) K. Taguchi et al., Genes Cells. 16 (2011) 

123–140; (c) Q. Ma, Annu. Rev. Pharmacol. Toxicol. 53 (2013) 401–426. 

[4] M. Abramić, D. Agić, Molecules. 27 (2022) 3006. 

 

 

 

 


