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Introduction:

The angiotensin-converting enzyme 2 (ACE2) receptor is a key component of the renin—
angiotensin system and serves as the primary cellular entry point for SARS-CoV-2 through
direct interaction with the viral spike protein. Despite the advances in antiviral therapy and
vaccination, viral escape mutations and limited accessibility in low-resource settings continue
to challenge global health efforts. Peptide-based therapeutics have emerged as promising
alternatives due to their high specificity, low toxicity, and ease of design. Particularly, animal-
derived peptides have demonstrated broad antimicrobial, antiviral, and immunomodulatory
properties, suggesting their potential as ACE2-targeting agents capable of blocking viral
attachment.

Materials and Methods:

Twelve bioactive peptides derived from various animal proteins were selected from literature
and subjected to in silico evaluation. An initial screening was conducted using ToxinPred,
HemoPl, Prolnflam, Antigenic Peptide Predictor, and PEP-Life to assess toxicity, hemolytic
potential, inflammatory response, antigenicity, and peptide stability. Seven peptides passed all
filters and were selected for docking analysis. The ACE2 receptor structure (PDB ID: ) was
retrieved from the RCSB Protein Data Bank and refined using MODELLER 10.2 to reconstruct
missing residues, followed by energy minimization via the YASARA server. Peptide structures
were predicted using the PEP-FOLD3 web server and optimized under the same protocol.
Molecular docking was performed using the HPEPDOCK server, and protein—peptide
interaction profiles were analyzed through PDBSUM to determine hydrogen bonds,
hydrophobic contacts, and key residue engagement.

Results and Discussion:

Among the seven screened peptides, three candidates—ELQACQQVMDR (Peptide 6),
AQQLAAQLPAMCR (Peptide 7), and RRWQWRMKKLG (Peptide 12) exhibited the highest
binding affinities toward the ACE2 receptor. Peptide 12 achieved the strongest interaction, with
a docking score of -246.510, forming stable hydrogen bonds and hydrophobic interactions with
residues such as Phe40, GIn98, Tyr202, Asp206, and Arg514, which are known to participate
in spike receptor-binding domain interactions. Peptide 7 displayed eleven hydrogen bonds,
indicating extensive interface stabilization, while Peptide 6 showed compact yet significant
binding at the active interface. All three peptides were predicted as non-toxic and non-
hemolytic, with suitable half-life profiles suggesting favorable pharmacokinetics.

The interaction profiles of peptides 6, 7, and 12 are comparable to those of known ACE2-
derived peptide inhibitors such as SBP1 and engineered mini-proteins like LCB1, which
sterically block viral entry. Notably, the cationic nature of Peptide 12 (+5 charge) facilitates
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strong electrostatic attraction toward the negatively charged ACE2 interface without
compromising hemocompatibility—a common limitation observed in conventional
antimicrobial peptides. The ability of these peptides to engage residues directly implicated in
spike protein binding suggests a competitive inhibition mechanism that could effectively
prevent viral attachment. Compared to synthetic inhibitors or monoclonal antibodies, animal-
derived peptides offer advantages in production scalability, reduced immunogenic burden, and
lower manufacturing cost.

Conclusion:

This study provides compelling computational evidence supporting the potential of animal-
derived peptides, particularly RRWQWRMKKLG (Peptide 12), as ACE2-targeting therapeutic
candidates. Their strong binding affinity, safety profile, and interaction with critical spike-
contact residues highlight their suitability for further development as antiviral agents. Future
work should involve experimental validation through surface plasmon resonance assays, viral
entry inhibition studies, and molecular dynamics simulations to confirm complex stability
under physiological conditions. Collectively, these results establish a foundational framework
for repurposing natural peptides as next-generation COVID-19 therapeutics and potentially for
other ACE2-mediated diseases.

Keywords: ACE2 receptor, SARS-CoV-2, molecular docking, animal-derived peptides,
peptide inhibitors, antiviral therapy, computational screening
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Table 1- Sequence and source of peptides examined in this study.
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Table 2 -Study of analyzed peptides in terms of toxicity, hemolytic activity, inflammatory properties, instability index, hydrophobicity, hydrophilicity, half-life, isoelectric
charge, and antigenic properties.
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