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Introduction. Resistant hypertension, particularly in salt-sensitive individuals, remains a major clinical challenge with elevated cardiovascular risk.¹ Chymase, a mast cell-derived serine protease, contributes to angiotensin-converting enzyme (ACE)-independent angiotensin II formation, promoting vascular remodeling and hypertension.² Although small molecule chymase inhibitors have shown safety in Phase II trials, they failed to reduce blood pressure, underscoring a translational gap and the need for novel preclinical strategies.³ Peptides offer a promising alternative, engaging extended protein surfaces with high specificity and potentially overcoming limitations of conventional inhibitors.⁴ Computational methods allow systematic discovery and prioritization of such candidates.⁵

Aims. To identify selective tripeptide chymase inhibitors using an integrated computational pipeline for potential peptide-based therapy in resistant, salt-sensitive hypertension.

Methods. A virtual library of 8,000 tripeptides was generated via Python peptide builder. Machine learning models trained on ChEMBL-predicted bioactivity identified 961 peptides with IC₅₀ <1 µM. The top 50 underwent docking, and the top three were further analyzed using MMGBSA free energy calculations and Fragment Molecular Orbital (FMO) analysis.

Results. Tripeptides YWF, WYW, and YWW showed predicted IC₅₀ values of 0.062, 0.087, and 0.084 µM, respectively. YFW achieved the best docking score, with FMO analysis confirming favorable electronic interactions and specificity.

Discussion: YFW emerges as the most promising tripeptide chymase inhibitor. This computational approach provides a rational foundation for peptide-based therapeutics in resistant, salt-sensitive hypertension, warranting experimental validation.

1. He J et al (2021) Hypertension 78:155-164
2. Roszkowska-Chojecka et al (2021). Clin Exp Hypertens, 43(5), 392–401.
3. Düngen HD et al (2019) Clin Pharmacol Drug Dev 8:942-951
4. Baranowska I et al (2021) Front Pharmacol 12:658805
5. Rozindar RA et al (2023) J Appl Nat Sci 15:3324-3335
[image: image2.png]Tripeptide
Generator

(Peptide Builder):
8000 peptides

Study Workflow

Screening using

Datawarrior for Molegro Virtual
1C50 was further Docker
confirmed using Validation: 3 best
Binary analysis: peptide vs

50 peptides vs Standard Drug
Standard Drug

MM-GBSA and

FMO




