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Abstract:

Beta-defensin-1, an antimicrobial peptide, is considered to be of great importance in our innate immune
response. Being a small molecular peptide, it is a wide-range antimicrobial peptide. Conversely, the
angiotensin-converting enzyme 2 (ACE2) is utilized by the SARS-CoV-2 virus as the principal entrance
to human cells. Due to the importance of these two molecules in COVID-19, this paper focused on the
relationship between beta-defensin-1 and ACE2. This study principally aimed at investigating how beta-
defensin-1 interacts with the ACE2 enzyme. We attempted to analyze how this interaction affects the
function of ACE2 and how, in turn, it protects the host cells from being infected with SARS-CoV-2.

For this reason, first of all, PDB structures of ACE2-RBD were retrieved using code 2AJF as well as
the beta-defensin-1 structure with code 11JV from the RCSB database. Energy interaction and molecular
docking between beta-defensin and ACE2 were carried out using computational techniques. After that,
the resulting interactions were analyzed with the help of molecular dynamics (MD) simulations in order
to examine the stability and more details of the interaction.

The results obtained demonstrate that beta-defensin-1 interacts with both active and binding sites of the
ACE2 enzyme. This binding may also lead to the inhibition of enzyme function, making the targeting
of host cells by the virus impossible. This inhibition takes place because of non-covalent associations
like hydrogen bonds and van der Waals interactions. Beta-defensin-1 shows great potent ACE2 enzyme
inhibition effects, as revealed in our study. Beta-defensin-1 might be a useful drug for treating COVID-
19 by preventing the entry of the virus. These results bring new challenges to peptide-based drugs.
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