©
2021 2023

Elucidation of the mechanism responsible for diverse ligand recognition using
feature extraction methods from machine learning
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We developed IDL Score, a method that can estimate residues contributing to
interactions using PD-incorporated SVM, which predicts peptide-GPCR interactions based on the
sequence of G protein-coupled receptors (GPCRs) and peptides. Using this method, we estimated the
receptor residues that are important for the specific interactions between SP and MRGX2 and BAM and
MRGX1, respectively. Based on the estimated residues, we constructed mutants of MRGX1/2 and found
the activity for SP-MRGX1 mutant and BAM-MRGX2 mutant pairs, while intact receptors do not interact
with these peptides. Furthermore, we elucidated the evolutionary process of activity of orthologs of

other species based on mutations in these interacting factors. These results indicate that the IDL
Score is useful not only for residues involved in activity, but also for estimating the acquisition
of function during receptor evolution.
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