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Prediction and Validation of Proline-containing Tripeptides with Angiotensin I-converting
Enzyme Inhibitory Activity (‘Kyushu Institute of Technology, *Vital Resources Applied
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Angiotensin [-converting enzyme (ACE I) is an enzyme associated with increased blood
pressure and various inhibition studies have been conducted to alleviate hypertension. Some
short-chain peptides are known to have ACE I inhibitory potential and many of them contain
proline. In this study, we focused on tripeptides that contain proline and have ACE I inhibitory
activity and attempted to use machine learning to predict those with high inhibitory activity.
First, the ICso of known inhibitory peptides were collected from an online database. Next,
docking simulations of these inhibitory peptides and ACE I were performed using MOE to
collect data on the interaction. The relationship between the collected data and ICsp was learnt
by PyCaret, and the learning results were used to predict candidate inhibitory peptides for
tripeptides containing proline in the sequence. Several tripeptides predicted to have high ACE
I inhibitory activity were selected and synthesized by conventional peptide solid-phase
synthesis using the Fmoc strategy, and the ACE I enzyme inhibitory activity was measured in
vitro.

Inhibitory activity measurements showed that some of the predicted tripeptides had
inhibitory activity at uM to tens of uM levels. This demonstrates the applicability of machine
learning prediction methods to the screening of peptides with inhibitory activity.
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